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For Open-Cell Sponge 





UNICEL S$ 


Specially prepared sodium bicarbonate, 
finely ground in mineral oil 





@ Disperses easily and thoroughly 
© Gives uniform open-cell structure 
@ Economical to use 


@ Activates with Retarder W or Stearic Acid 





FOR CLOSED-CELL SPONGE, USE ‘‘UNICEL’’ ND 


SEE REPORT 56-3 FOR DETAILED INFORMATION 





Du Pont 
E. |. du Pont de Nemours & Co. (Inc.) 
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DISTRICT OFFICES: 


Akron 8, Ohio, 40 E. Buchtel Ave................ POrtage 2-8461 
Atlanta, Ga., 1261 Spring St., N.W................EMerson 5391 
Boston 10, Mass., 140 Federal St............... HAncock 6-1711 
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Chicago 3, III., 7 South Dearborn St............. ANdover 3-7000 
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Trenton 8, N. J., 1750 North Olden Ave............EXport 3-7141 


In Canada contact Du Pont Company of Canada Limited, Box 660, Montreal 
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NATURAL RUBBER QUALITY; CONSUMER GAINS AND 
LOSSES R. G. Seaman 


An editorial. 


CURING SYSTEMS FOR IMPROVED AGING RESISTANCE 
OF RUBBER VULCANIZATES—I 
Z. T. Ossefort, R. F. Shaw, E. W. Bergstrom 
Long-term atmospheric and shelf aging and the accelerated aging of 
unstressed rubber vulcanizates have indicated that proper choice of 
curing system is the most important means of obtaining rubber items 
with superior age resistance. 


FACTORS AFFECTING LABORATORY CUT-GROWTH 
RESISTANCE OF COLD SBR TREAD STOCKS 
E. E. Auer, K. W. Doak, I. J. Schaffner 
Important new relations between the laboratory crack-growth resist- 
ance of styrene-butadiene rubber vulcanizates and their modulus 
and breaking elongation have been established. 


ASTM COMMITTEE D-11 FEBRUARY MEETING 
Need of improved material definitions; research activities; future 
international meetings; and reports of work of 17 subcommittees 
are included in this meeting account. 


SOUTHERN RUBBER GROUP PANEL DISCUSSION ON 
“ELASTOMERS FOR SPECIFIC APPLICATIONS” 
Major commercial synthetic elastomers, natural and reclaimed rubbers 
are discussed for compounder and technologist, together with answers 
to questions, in this report. 


AKRON RUBBER GROUP PANEL DISCUSSION ON 
“PHYSICAL TESTING IN THE RUBBER AND PLASTICS 
INDUSTRIES” —I 
Equipment, testing of plastics and insulated wire, fabrics, tire com- 
pounds, mechanical goods, and specialty rubbers are covered in 
the report of this symposium. 
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our product needs... 


investigate CHLOROWAX 


DiamMonpD ALKALI’s versatile chlorinated paraffin, 
CHLoROWAX, has been used with outstanding success 
in paints, plastics, inks, rubber and many other com- 
pounds. In addition to improving product characteristics, 
it often speeds processing and reduces cost. 

CuLorowax is highly resistant to oxidizing agents, acids 


and alkalies; does not condense or polymerize. In 
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liquid grade it serves as a plasticizer to provide good 
flexibility. In resinous forms it provides high chlorine 
content for maximum fire retardance. CHLOROWAx is in- 
soluble in water; compatible with many diverse types of 
synthetic and natural organic materials. 
For information on CHLOROWAX, write DIAMOND ALKALI 
Company, 300 Union Commerce Bldg., Cleveland 14, O. 
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News about 


B.EGoodrich Chemical :» 2:c:a: 


* reduced 
milling time 


* Hycar meets 
aeronautical 
specs 


REDUCED HYCAR MILLING TIME WITH RESIN IN 
PLASTICIZER. By adding small amounts of Geon* 101EP 
to liquid plasticizers, the milling time needed to dis- 
perse the plasticizer in Hycar stock is reduced. A com- 
bination of 10 parts of Geon resin 101EP with 90 parts 
of dioctyl phthalate has been found very satisfactory. 
The mixture should be heated to 280°F and stirred con- 
tinuously until that temperature is reached. When the 
solution is cooled to room temperature it forms a gel. 


Ina test with a standard softener, 48 minutes were 
required for adding 30 parts of liquid dioctyl phthal- 
ate. With the Geon resin added, the total addition 
time was only 18 minutes, a reduction of over 60%. 
Further tests show that it is possible to add twice 
that amount of plasticizer within 18 minutes or less. 


HYCAR COMPOUNDS MEET AERONAUTICAL MATE- 
RIAL SPECIFICATIONS. Continuing laboratory work 
is directed toward developing compounds meeting 
active aeronautical specifications. Several current 
specifications which have been met in their entirety 
are as follows: 

AMS 3202E... requiring excellent resistance to dry 
heat, good oil resistance, and good low temperature 
properties. Typical applications: packings, bushings, 
grommets, seals. A Hycar 1002 formulation satisfies 
the specifications. 

AMS 3211A . . . requiring good resistance to hot 
ethylene glycol-water mixtures, for packings and 
joint sealing compounds. A blend of Hycar 1042 
and GR-S 1501 is entirely satisfactory. 


AMS 3215F . . . requiring continuous or alternating 
exposure to both aromatic and non-aromatic fuels, 
for products such as gaskets, diaphragms, bushings, 
grommets, and sleeves. A Hycar 1042 compound 
meets the specification. 


AMS 7260... requiring good resistance to fuels, 
plus flexibility at temperatures down to 65° below 
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One of the new applications of Hycar American Rubber is this seal where 
Hycar ts bonded to a steel washer. The rubber is thicker than the steel, 
thus when the seal is compressed the rubber provides leakproof sealing. 


zex, A Hycar 1043 compound meets the standards; 
apPications include gland type packings and flexible 
couplings. 

AMS 7270B . . . properties required include fuel 
resistance, flexibility at —65°F, aging in hot oil, 
cyclic fuel aging, and dry heat aging, for sealing ring 
application. A Hycar 1042 formulation is satisfactory. 


AMS 7274C .. . requiring maintenance of proper- 
ties under extreme variations in temperature and 
exposure to hot oils, for sealing ring application. A 
Hycar 1043 compound meets all minimum values. 


AMS 3213F .. . requiring maximum resistance to 
aromatic and non-aromatic fuels when continuously 
or alternately exposed to both, for applications such 
as gaskets, bushings, grommets, and sleeves. A Hycar 
1042 compound meets all values. 

AMS 7271... requiring service at temperatures to 
—65°F, with exposure to fuels, for sealing rings. Here 
a blend of Hycar 1042 and GR-S 1501 passes re- 
quirements. 

For further information on Hycar nitrile rubber, 
write Dept. ES-3, B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: Kitchener, Ont. 


*A trade mark of B.F.Goodrich Chemical Company 
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B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


BEGoodrich GEON polyvinyl! materials » HYCAR American rubber and latex + GOOD-RITE chemicals and plasticizers » HARMON colors 
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Carbide Silicones 
Maglite ‘‘D”’ 
Stabilite’ 

Colors rubber or plastic 
Ester Plasticizers 








Ever find yourself on a spot—short of some 
item? Your answer is as near as the telephone. 
When you need rubber chemicals in a hurry, 

a call to us helps you off that spot, quickly. 

For service on regular orders . . . for emergency 
service any time... call The C. P. Hall Company’s 
nearest office. 











CPHall Z 


CHEMICAL MANUFACTURERS 



































MEMPHIS LOS ANGELES NEWARK 
PHONE PHONE PHONE 
JAckson 5-0985 VAn Dyke 2022 MArket 2-2652 
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augatuck Paracril 


fuel line hose 
front engine mounts 
radiator hose 


water pump seal 








oil-line hose 


| radiator drain hose 
power brakes 


Paracril...t 


nitrile rubb 
suited to m 
| automotive 
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window lift seals control arm pivot 
heater hase power seat seal power steering 


engine seals and gaskets transmission seals and gaskets 


pinion shait seal gas tank filler grommet 
control-arm pin bushing seals shaft boots 
steering knuckle dust seal steering gear fuel tank gauge seal 


hydraulic brake hose arm bushings 





Spelled-out above are just a few applications for Paracril, 

Naugatuck’s butadiene-acrylonitrile copolymer. Unequalled in 
ky e resistance to oils, fuels and organic esters, aromatic 

hydrocarbons, chlorinated organic liquids and most hydraulic 


Oo i © “es § «Sy tf ant 5 fluids, the Paracrils provide greater tensile strength with 


increased dimensional stability, high abrasive resistance, unusual 


eG Fr low-temperature flexibility, and excellent resistance to oxidation. 
~y P Paracril® stocks are fully compatible with most other rubbers and 
any 3 

Any 


plastic resins...can be calendered, extruded, or molded by 
standard rubber forming methods...are easily dissolved in solvents 


to make low-viscosity solutions for cement applications. 


Why not write to us on your company letterhead for application 


and test data today? 
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wun} Division of United States Rubber Company 
Naugatuck, Connecticut 


IN CANADA: NAUGATUCK CHEMICALS, Elmira, Ontario * Cable Address: Rubexport, N.Y. 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 
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@ There are several ways to reduce 
processing costs ... combine some of your 
operations; eliminate the dollars frozen by 
material-in-process inventory; develop as 
much of a continuous operation as possible; 
or cut down on rejects and scrap. 

These are big assignments. We know, 
because we make our living doing just that 
for manufacturers and processors of rubber 
and plastic. 


We specialize only on rubber and 


Improving Costs of 
Manufacturing 
is Our Business 


Looking for a New Way or 


a New Kind of Machine? 


plastic operations . . . no others. Naturally, 
all of our personnel are rubber and plastic 
specialists. We understand yields; how 
much it should cost to make a product; and 
what kind of equipment you need. 

We build special machinery for spe- 
cial jobs. We continually design and build 
machines which have never been designed 
or built before. If you want a plan for 
improving your manufacturing costs, write 
us. Doing things differently for a profit — 
yours and ours — is our business. 


Sales and Engineering by 


HALE and KULLGREN, inc 


P.O. Box 1231. AKRON, OHIO i 
MANUFAC 


THE AETNA-STANDARD ENGINEERING CO., PITTSB! 
PLANTS IN WARREN, OHIO - ELLWOOD 











Now—A “living textbook” for the rubber industry! 


Pictured above is the beginning of a new service to you from Goodyear, the 
leading supplier of light-colored synthetic rubbers. It’s a Tech Book for the 
Rubber Industry — a compilation of technical information on raw materials 
manufactured by the Chemical Division for use in rubber products. se whe net sm 5 



















“— 


In the Tech Book, you'll find answers to such questions as: What are the 
physical properties of PLIOFLEx 1006? Which of the PLIOFLEx rubbers are 
oil-extended? How does the new CHEMIGUM N-6B differ from its sister 
nitrile rubbers? How do you compound CHEMIGUM N-7 to meet Specifications 
AMS 7274C? And you'll also find similar information on PLIOLITE S-6B — the 

, a risa $-6B 
rubber reinforcing resin— and Winc-Stay S—a nonstaining antioxidant. ‘ styrene 


copolymer resin 












What’s more the Tech Book, as it now stands, is just the beginning. 
It’s in a convenient, loose-leaf form so that it can be kept alive and 


up-to-date with periodic bulletins. Write today, on company I 

letterhead, for your free Tech Book and the start of the 

complete story on PLIOFLEX, CHEMIGUM and related prod- 

ucts. The address: Goodyear, Chemical Division, Akron DIVISION 

16, Ohio. 

’ RUBBER & 
RUBBER CHEMICALS 

Chemigum, Plioflex, Pliolite, Plio-Tuf, Pliovic, Wing-Stay-T. M.’s The Goodyear Tire & Rubber Company, Akron, Ohio DEPARTMENT 


CHEMIGUM « PLIOFLEX ¢ PLIOLITE «+ PLIO-TUF « PLIOVIC + WING-CHEMICALS 





High Polymer Resins, Rubbers, Latices and Related Chemicals for the Process Industries 
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UNIQUE COPPERPLY? WIRE .... wnique advantages! 


@ National-Standard Copperply is unique because its 
heavy copper jacket is bonded to a steel wire core by a 
continuous electroplating process. This results in precise 
concentricity and permits closely controlled coating thick- 
ness. It also permits the use of core steels in a wide 
range of analyses. 

The coating is so uniform and the bond so permanent 
that Copperply can be twisted, bent, flattened, stranded, 
woven or even roll-threaded without the slightest danger 
of rupturing the coating or otherwise exposing the core. 
Thus Copperply’s extreme uniformity and permanence 


NATIONAL 


DIVISIONS: NATIONAL-STANDARD, Niles, Mich.; tre wire, stainiess, music spring and plated wires 
ATHENIA STEEL, Clifton, N. J.; fal, high carbon spring steels + REYNOLDS WIRE, Dixon, lil; Industrial wire cloth 


WAGNER LITHO MACHINERY, Secaucus, N. J.; meta/ decorating equipment + 


mean prolonged service life and maximum protection 
against rust, regardless of forming or service requirements. 


The uses for this unique new wire are many. They range 
from high strength communications line and electronic 
applications to wire for non-rust masonry ties and deco- 
rative jewelry chain—wherever the combined qualities of 
copper and steel can work to advantage. 


Name the use you have in mind and let National- 
Standard help you work out details. It’s part of our 
unusual service. 


STANDARD 


+ WORCESTER WIRE WORKS, Worcester, Mass.; high and low carbon specialty wires 
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Hot problem for a leading supplier of electroplating barrels was finding the 
right material for the cylinders. In the face of repeated exposure to heat, hard 
wear and corrosive plating solutions, these cylinders had to keep rolling without 
contaminating the baths. After many tries, they found the answer—a new, 
clean-running hard rubber with three times longer life. 

The major advance of this new material over its predecessors springs from the 
fact that it’s made with CHemMicuM nitrile rubber. Its manufacturer uses 
CHEMIGUM for a combination of strength plus resistance to high temperatures. 
chemicals and solvents never before achieved in hard rubber. 

Besides better barrels for plating. CHEMIGUM as hard rubber has wide applica- 
tions as pipe fittings and other equipment for handling chemicals at high 
temperatures. In other forms, CHEMIGUM finds use in many other 
products requiring unusual resistance to oils. solvents and chemi- 
cals over a wide range of temperatures. 

If you have a need for an unusually versatile oil- 
resistant rubber of high quality, be sure you have 
the full story on CHEMIGUM. It’s easy to get. Just 
write to: Goodyear, Chemical Division, Dept. C-9418, 
Akron 16, Ohio. 





New Answer to a Barrel of Hot Problems 


CHEMICAL 
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You Could Tow an Ocean Liner 
with a Bond of TY-PLY UP-RC 


TY-PLY will adhere 
most vulcanizable 
rubber compounds 
to almost any 
clean metal surface 


TY-PLY “’UP-BC” 


Two-coat Adhesive System for 
Bonding of Butyl Rubbers. 


TY-PLY “Q” or 3640” 


the single coat adhesive for 
bonding Natural and GR-S 
compounds. 


TY-PLY “BN” 
for bonding N-types 


TY-PLY ‘’S” 


for bonding Neoprene 
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TWO-COAT ADHESIVE SYSTEM 


for bonding Natural Rubber 
and GR-S Compounds 


For good dynamic performance there is nothing like TY-PLY 
UP-RC .. . A two-coat adhesive system for vulcanized bord- 
ing of natural Rubber and GR-S compounds to metals. Very 
effective for all types of compounds with a wide range of 
curing conditions and end requirements. Excellent shelf and 
working stability, high bond strength and insensitive to 
weather conditions. 


Vy MARBON CHEMICAL 


ar Mearbon on Division of BORG-WARNER 


VV GARY, INDIANA 





TY-PLY has stood the test of time...since ‘39 
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New rubber No. 1 is PLIOFLEX 1500—a “cold,” 
general purpose, nonextended_ butadiene/sty- 
| rene copolymer. 


PLIOFLEX 1500 exhibits greater abrasion resist- 
ance, higher tensile strength and higher modulus 
than comparable “hot” rubbers. It also displays 
greater tack for more ready acceptance of com- 
pounding ingredients, easier processing and 
better cohesion at a rubber to rubber interface. 


New rubber No. 2 is PLIOFLEX 1712. It also is a 
cold polymerized styrene rubber, but has been 
extended with 37.5 parts of highly aromatic oil. 








PLIOFLEX 1712 isa high viscosity, high molecular 


Chemigum, Plioflex, Pliolite, Plio-Tuf, Pliovic —T. M.'s 


RUBBER & 
RUBBER CHEMICALS 
DEPARTMENT 


CHEMIGUM «+ PLIOFLEX + PLIOLITE 
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PLIO-TUF «+ PLIOVIC + WING-CHEMICALS 


High Polymer Resins, Rubbers, Latices and Related Chemicals for the Process Industries 








weight rubber with outstanding physical proper- 
ties. Extension with oil makes it available at 
considerably lower cost than similar nonextended 
rubbers and also facilitates its processing. 

Both PLIOFLEX 1500 and PLIOFLEXx 1712 are 
protected by high potency, staining antioxidants. 
As a result, they are recommended for tires, 
Camelback and molded or extruded mechanical 
goods where color is not of prime importance. 


Details plus the latest Tech Book Bulletins on 
these two new rubbers or the outstanding, non- 
staining members of the PLIOFLEXx family are 
yours by writing to: Goodyear, Chemical Division, 
Akron 16, Ohio. 


The Goodyear Tire & Rubber Company, Akron, Ohio 
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FROM THIS 
TO A PERMANENT PLASTIC 
IN 50 SECONDS WITH... 


HARFLEX” 300 


Tests show that this efficient polymeric will plasticize PVC resins in 
45 to 50 seconds. No secondary plasticizers are needed to produce 
plastics which are permanent, non-migratory, and have excellent low- 
temperature properties. Harflex® 300 is the first easy processing, 
polymeric plasticizer to become available for vinyl resins. 


YOUR INQUIRIES ARE INVITED: 

At your request, a free booklet will be sent to you giving complete 
information about Harflex® 300. Samples of Harchem’s other plasti- 
cizers (Sebacates, Phthalates, Adipates) are also available. Write to 
us giving your requirements for experimental or test work. 





COLUMBIAN CARBON COMPANY, DISTRIBUTOR TO THE RUBBER INDUSTRY 















SEBACATES = HARCHEM DIVISION 
PHTHALATES —= % 
ADIPATES =" WALLACE & TIERNAN, INC. 
=> = BETTER PLASTICS 25 MAIN STREET. BELLEVILLE 9. NEW JERSEY ( 
H-19-R IN CANADA: W. C. HARDESTYCO OF CANADA. LTD.. TORONTO 
814 RUBBER WorLD | FE 








the wise move is with 


UEHLSTEIN 


| for the best in rubber and plastics 


4 


| for example 
| CRUDE RUBBER 
t 
For the best crude rubber connections in the world—look to 
Muehlstein! Muehlstein, with central offices in New York and 
London and direct agents in every corner of the globe. 
provides a constant flow of information on the best crude 
rubber offerings. Simply contact any Muehlstein office. 
You'll also find Muehlstein helpful on all types of 
Synthetic Rubber. A complete technical staff and 
laboratory facilities are available through home or 
-regional offices. 
Other Muehlstein products include Virgin and 
Reprocessed Plastics * Scrap Rubber + Hard 
Rubber Dust + Synthetic Rubber. 


“ MUEHLSTEIN += 


60 East 42nd Street, New York 17, N. Y. 





Boston «+ LosAngeles + Toronto + London 


REGIONAL OFFICES: Akron + Chicago + 
LosAngeles «+ JerseyCity + Indianapolis 


WAREHOUSES: Akron + Chicago + Boston -» 














for shoe soles and top lifts... 








DUREZ resins aid in compounding 


..improve the physical properties of 


a > : 


Ne: 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
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GR-S 


It doesn’t take much! From 5 to 15 parts 
of a Durez phenolic resin impart just the 
required amount of boardiness and stiff- 
ness to the cured stock. Compounding is 
easier due to the plasticizing effect of the 
resin while in the molten stage. 

Being thermosetting, the hardness and 
stiffness of the compound are not materi- 
ally attected by elevated temperatures. Such 
compounds containing these Durez resins 
prevent distortion under the heat and 
pressure encountered in the sole-attaching 


Phenolic Resins that Fit the Job 


rubber stocks 


operation. The spreading of top lifts due 
to heat and pressure during use is elim- 
inated. The abrasive resistance of these 
compounds is also improved. 

Whether you are working with GR-S, 
Buna-N, natural rubber or Neoprene... 
producing compounded stocks or solvent- 
type adhesives...Durez resins may help 
to solve your problems of performance 
and costs. Let us send you the current 
edition of our bulletin on Resins for the 
Rubber Industry. 


HOOKER 


CHEMICALS 
PLASTICS 





203 WALCK ROAD, NORTH TONAWANDA, N. Y. 


Fxport Agent: Omni Products Corp., 460 Fourth Avenue, New York 16, New York 
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THE NEW JERSEY ZINC COMPANY 


March, 1957 


TITANIUM DIOXIDE 


i 


(ANATASE) 


160 Front. Street, New York 38, N. Y. 


Founded 1848 


BOSTON CHICAGO CLEVELAND 


SEATTLE PORTLAND (ORE.) SPOKANE 


ST. LAWRENCE 


TORONTO, ONT. 


Also Distributed by 


VAN WATERS AND ROGERS 
VANCOUVER, B.C. DALLAS HOUSTON 
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Now you can capitalize on the pub- 
lic’s growing demand for higher stand- 
ards of whiteness and color in rubber 
products. 

Youcan make more brilliant whites 
and snappier tints with Horse Head 
A-420 because it combines excellent 
color with outstanding tinting 
strength. 

You will want to investigate these 
important advantages. Shall we send 
you a sample of Horse Head A-420 
now? 





OAKLAND LOS ANGELES 





COMPANY, LTD. OSE HEAD PRODUCTS 


MONTREAL, QUE. 
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Its inert to 
hydrolysis 
and 


bacterial 


action... 
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MODICOL VD 





A SYNTHETIC POLYMER 


You’re likely to find an ideal 

combination of advantages when you thicken 
latex with Modicol VD. For this 

synthetic polymer gives uniform high 
viscosity ... smooth and gel-free ... even at 
very low concentrations. 


Modicol VD pours easily, saves you time, 
guesswork and material waste. 


Modicol VD not only eliminates creaming 

and separation but also improves mechanical 
stability of the latex emulsions. These are all 
typical advantages. Why not find out how 


Modicol VD can help improve your own processing. 


Simply send today for bulletin MVD 33 to 
Nopco Chemical Company, Harrison, N. J. 


Advantages of MODICOL VD 


Easy to handle 

High uniform viscosity at low concentrations 
Smooth gel-free type of viscosity 

Stable in alkaline fluids 

Unaffected by bacteria or fungi 


PLANTS: Harrison, N. J. 
Cedartown, Ga. « Richmond, Calif. 


London, Ont. Canada 
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Ozone cracking in rubber is expensive, in 
sales lost and user dissatisfaction. Protect 
your rubber products from this danger 
with Universal’s high potency antiozonants, 
UOP 88 and UOP 288. 


Developed by Universal, these antiozonants 


have proven that they can provide complete 
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is a nasty word to rubber! 


protection to tires, or other rubber products 
under both dynamic and static exposure. 


We'll be glad to recommend the best UOP 
88 or 288 formulation to protect your 
product from ozone cracking and help it 
maintain the appearance and the service 


built into it. 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS, U.S.A. 
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Photomicrograph of A oD. . fe 
Standard Butyl formulation , 


with conventional filler ; vist : : 
magnified 200X)° ei 2 7 ae OL 


SUPERIOR BUTYL 


- Te) Same fo:mulation using 
Bee Burgess “Icecap K” filler. 


(magnified 200X) 


rae FROM 
AGGLOMERATES 


Burgess offers a more uniform calcined kaolin pigment 
—ftree from agglomerates’ Especially useful in Butyl 
Wire & Cable Insulating Compounds, ‘‘Icecap K” offers 
excellent processing, reinforcing, and electrical proper- 


= 
@ 
2a 
= 
t= 
bes | 
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Nil screen residue with 325 mesh screen 
Better dispersion 

Freedom from agglomerates 

Increased tensile strength 

Good electrical properties 

Low moisture absorption 

Superior curing and processing properties 
Top reinforcing qualities 

Excellent alkali and acid resistance 


ties. 


*Torn section of a 1/16” slab 


Mines and Plants: Sandersville, Georgia HYDROUS AND ANHY- 
DROUS ALUMINUM SILI- 


EXECUTIVE SALES OFFICES: P. O. BOX 145, SANDERSVILLE, GA. CATE PIGMENTS 
West Coast: L. H. Butcher Co., San Francisco & Los Angeles, Cal. KAOLIN CLAYS 
Warehouses: Jersey City & Trenton, N. J.; Saylesville, R. |. 
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KOSMOS 70 


KOSMOS 70 ISAF is the ideal black for many 
applications. It is widely favored in natural and 
synthetic rubbers for tread stocks and camel- 
back. It does well in processing and imparts 
exceptional reinforcement, improved tread wear, 
and better resistance to cracking. 


THESE QUALITIES have brought a high de- 
mand for Kosmos 70 for toughest treads, maxi- 
mum mileage tires, and for gruelling high-speed 
highway operations. 


KOSMOS 70 and the other fine carbon blacks 
bearing the UNITED trademarks are made to 
meet the highest standards. Their excellence is 
recognized everywhere. 


UNITED CARBON COMPANY, INC. 


A subsidiary of United Carbon Company 


CHARLESTON 27, WEST VIRGINIA 


NEW YORK AKRON CHICAGO 
BOSTON LOS ANGELES MEMPHIS 


IN CANADA: CANADIAN INDUSTRIES, LTD. 
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Get all these advantages... 
specify TIMKEN tapered roller bearings 





2 {{ 


hy 


THERE ARE 27 TYPES of Timken® 
tapered roller bearings. This wide 
selection means you get the bearing 
design exactly suited to your job. What- 
ever your bearing application problem, 
we can help solve it. 





MICRO-INCH FINISH is standard for 
Timken bearings. This profilograph 
checks contours and smoothness of 
circular surfaces to a millionth of an 
inch, helps us make Timken bearings 
truer, quieter, longer-wearing. 





ACCURATE TO 50 MILLIONTHS of 
an inch. This Universal Measuring Ma- 
chine checks gages and machine parts 
used to make Timken bearings. Our 
gage laboratory, one of the world’s 
best equipped, helps make Timken 
tapered roller bearings your No. 1 bear- 
ing value. 
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THE SOFT STEEL CAGE used in Timken 
tapered roller bearings separates the 
rollers, keeping them spaced evenly. 
This prevents scuffing of the rollers, 
adds to the bearing life and gives you 
more for your money. 





6,525 SIZES, the world’s largest selec- 
tion of tapered roller bearings. From 
bearings smaller than your finger to 
71%" in inside diameter, the Timken 
Company can supply the size you need 
for any specific application. 





WE MAKE OUR OWN FINE ALLOY 
STEEL. No other American bearing 
maker does. This spectrometer helps 
control steel quality—in 40 seconds 
gives the exact chemical analysis of a 
melt. In a few minutes, results are 
flashed to the melter. It’s another step 
in rigid quality control. 





= 


HARD ON THE OUTSIDE, tough on 
the inside. To take shock loads, give 
longer life, Timken bearing rollers 
and races are case-carburized to have 
a hard, wear-resistant surface over a 
tough, shock-resistant core. 





POSITIVE ROLLER ALIGNMENT is as- 
sured because the taper in Timken 
bearings holds ends of rollers snug 
against the rib. The taper in Timken 
bearings lets them take radial or thrust 
loads or any combination. 





FULL LINE OF CONTACT between 
Timken bearings’ rollers and races 
gives them extra load-carrying capacity. 
To get al/ these advantages, specify 
“Timken”. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable ad- 
dress: ““TIMROSCO”,. 


JV) r4PeReD ROLLER BEARINGS ROLL THE LOAD 
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‘’'Manufacturers of Reclaimed Rubber for Over Half a Century’’ 
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" Where Successful 
Reclaims Start... 


At Pequanoc Rubber Company, there is a 
very important door with a very special 
shingle. It reads, “Technical Service Depart- 
ment.” 

Behind this door, men of experience in pro- 
ducing special formulas in reclaimed rubber 
for over 55 years, have been helping 
Pequanoc’s customers cut costs with quality 
reclaim. 

This department is responsible for perfect- ; 
ing highly uniform reclaims which provide 
trouble-free operation. 

Superior quality and low cost can be 
blended into your product. Let the men 
behind the door “where successful reclaims 
start” assist you. 





Inquire today. 





MANUFACTURERS OF RECLAIMED RUBBER 
MAIN SALES OFFICE and FACTORY: BUTLER, N. J. 
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You'll find Nevastain B is a superior 
hon-staining antioxidant at lower cost 


Nevastain B is an excellent non-staining, 
non-discoloring antioxidant developed es- 
pecially for rubber manufacturers who prefer 
an antioxidant in the flaked form for greater 
convenience in compounding operations. It 
is shipped in sturdy 50-pound bags for easy 
weighing and handling. In some instances, 
Nevastain B can replace products three times 
higher in cost, and it has proved itself to 
be readily compatible with synthetic and 
natural rubbers, has shown no indication of 
blooming at more than double normal dosage, 


and does not interfere with the rate of cure. 
Write for a sample and the Technical Service 
Report on Nevastain B. 


Neville Chemical Company, Pittsburgh 25, Pa. 


Resins—Coumarone-Indene, Heat Reactive, Phe- 
nol Modified Coumarone-Indene, Petroleum, 
Alkylated Phenol @ Oils—Shingle Stain, Neutral, 
Plasticizing, Rubber Reclaiming @ Solvents— 
2-50 W Hi-Flash, Wire Enamel Thinners, Nevsolv. 


Please send Technical Service Report on Nevastain B. 


NAME TITLE 
COMPANY 

ADDRESS 

CITY NC3CRW STATE 
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Maximum protection against sun-checking over 
extended periods can only be guaranteed when a 
top-notch sun-checking agent is employed. 


C " * ” 
ary Antisun, 
formulated of the finest quality ingredients and proven so 


ee a ET eee satisfactory in tire compounding, mechanical goods, in- 
tae calhiiens ‘sh ‘dante a the sulated wire and cable compounds, is still the same basic 
degree of protection desired. formula developed by our President years ago. 


e Unlimited Availability. 


e Low Cost. Accept no substitute for this time-tested, 
e Available in convenient chipped or slabbed highest quality product — CARY “ANTISUN”. 


forms. . 





@ Vinyl Plasticizers 


* ee on aoe 
I f . M l l aa 3 — VM Ce CHEMICALS ° Gilsonite Compounds 


eerie: 
( P.O. BOX 1128, NEW BRUNSWICK, NEW JERSEY se in 
Laboratory and Plant: RYDERS LANE, MILLTOWN, NEW JERSEY PRODUCTS: @ High Melting Foin 
Synthetic Waxes 
CHarter 9-818) 


@ Tall Oil Esters 





Canadian Representative: Lewis Specialties, Ltd., 1179 Decarie Blvd., Montreal 9, Que. 
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The standard by which other presses are judged 


“<u 


Sl we i wale 


Single Opening Belt Press for vulcanizing 
rubber belting. Press is equipped with 
hydraulic stretcher and clamping units 
mounted at the ends of the moving platen. 
Press capacity is 3,180 tons. Size of heating 
platens is 63%’ x 30’0’’. Maximum working 
pressure is 2,250 psi. Other sizes available. 


‘Send for full details without obligation. 
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The proof of any press is its performance: excellence invariably 
shows up in service. How to be sure of quality when you choose 

a press? Simply look for the name “R. D. Wood’ on the nameplate. 
In every R. D. Wood Press, sound design. select materials. 

skilled craftsmanship combine to give you over-all efficiency, 
operating ease. production economy and long service. Write for 


engineering data on R. D. Wood Presses for the rubber industry, 
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no Ro D. WOOD COMPANY 


gy PUBLIC LEDGER BUILDING e¢ PHILADELPHIA 5, PENNSYLVANIA 
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FEMCO announces new facili- 
ties for Customer Service —a@ 
building entirely devoted to 
and fully equipped for test 
cutting your materials on our 


machinery without obligation 





to you! 


Above and at right are views of equipment we 
have already installed in our Customer Service 
Center. Customer Conference Rooms and Staff 
Offices for our Service Department people are 
also part of our new facilities to serve you 
better. 


Our machines will die cut, split, shape or trim 
Polyvinyl Chloride Foams, Polyurethane, Plas- 


LLS ENGINEERING 


Established 1917 





utting or splitting 









AND MACHINE CO. 


1734 FRONT ST., CUYAHOGA FALLS, 0. 





















tics, Latex Bonded Foam, Molded Rubber Goods, 
Rubberized Hair, Cellulose Sponge, Cork, Resin 
Bonded Fiber, Wood Fiber, Fiberglas, etc., in 
rolls, sheets or slabs. 


Send us any material you want to split, shape, 
trim or die cut. We’ll test cut the samples and 
you’ll get a prompt, complete report on what 
our machines can do. There is no obligation. 










IPMENT 


Curing Cages: 
d Manual 


s V-BELT EQU 


FEMCO’ oa ee lee 


includes Collapsib 


Autoclave Type Belt 


Manipulators. ' 
ing and Matchin : 
es parent V-Belt Collapsib' 
bet . 
Call us first for this eq 
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1. FRAME HOLDING MULTIPLE 
STEEL RULE DIES IS LOADED 


















2. MOVES ONTO DIE CUTTER BED 3. PARTS ARE CUT 4. THEY DROP INTO TOTE BOX 


| his is FEMCO’s new automatic Loading and die cut and trimmed in one operation. Finish- 
Unloading Heavy Duty Roller Die Cutter. The ed parts drop in a tote box for inspection, 
four pictures, top and bottom, show the four simply by turning the frame. 
time-saving operating steps from multiple cav- This equipment fits Die Cutters with bed 
ity curing molds to the finished die cut product. sizes 48 x 42, 48 x 72, and 48 x 84. On the 
FEMCO?’s new equipment was designed partic- two larger size machines the equipment may 
ularly for production die cutting and trimming be attached to each end of the Die Cutter, 
of molded rubber goods, including small auto- producing a continuous die cutting process, 
motive rubber parts such as brake and acceler- if desired. 
ator pedals, spring pads, etc. Write, wire or call Falls Engineering and 
The first saving comes when the mat Machine Co. now for full details and prices. 


or sheet of cured molded rubber stock 
is placed on a multiple steel rule die 
loading frame without trimming or 
cutting the mat. The fully loaded 


frame moves automatically onto the GR) EN G | N E E R | N G 
bed of the die cutter, and the stock is 
AND MACHINE CO. 


CUYAHOGA FALLS, 0. 
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CALL! 


the fastest cure for worry about cancer: a call to your doctor now! 


Seared? You shouldn't be! Look at it this way. 
The average man who walks into the doctor’s 
office walks out floating. That lump that was so 
frightening . . . nothing to worry about at all! 
The sky’s bluer, the air’s sweeter, it’s a great 
big beautiful day . . . because he picked up that 
phone and called! 

It happens all the time. It can happen to you. 
“Sure,” you say, “‘but just supposing”... OK. 
Let’s look at the facts. In past years, we were 





saving | out of 4 cancer patients. Today, we’re 
saving | in 3. And the odds could get better still 
. . . If people would call their doctors in time! 

So go ahead...call. See your doctor now. And 
after your checkup—how about a check for the 
American Cancer Society? Every dollar sends 
us further along the road to cure. And when 
that happens . . . it’s going to be a wonderful day 
for us all! Send your check to “Cancer” in care 
of your local Post Office. 
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means pioneering in cold rubber... 


We are COLD RUBBER specialists and the name COPO represents not only high quality general 
purpose types of COLD RUBBER but also means pioneering in the development of products for 
special applications. Prominent among these is COPO 1505, which is COLD RUBBER especially 
designed for products which must function under frigid conditions. Why not let us furnish you 
with additional information. 


uniformity - good service - high quality - well-packaged 


COPOLYMER 


COPOLYMER RUBBER & CHEMICAL CORPORATION © BATON ROUGE 1, LOUISIANA cRoS COLD RUBBER SPECIALISTS 
3 


\o~ 








TELEPHONE NELSON 4-2350 


TELEPHONE EAST 


Variable speed drives, carefully designed 
flow channels. Heat extraction and 
accurate temperature control are precision 
features of Shaw design which promote 
quality products at high production rates. 
Piping, tubing, miscellaneous sections and 
sheathing and insulating of cables are 











adequately catered for by the wide selec- 
tion of die-heads available. Francis Shaw 
& Co. Ltd. supply a unique range of plant 
for the Rubber and Plastic Industries. 
Enquiries are invited for layout sugges- 
tions and arrangements most suitable for 
your particular requirements. 


RANGE OF EXTRUDERS 


1415-8 


FRANCIS SHAW (CANADA) LTD GRAHAMS LANE BURLINGTON ONTARIO GANADA 
TELEGRAMS CALENDER BURLINGTON ONTARIO 


FRANCIS SHAW & COMPANY LIMITED MANCHESTER Ii ENGLAND 
TELEGRAMS CALENDER MANCHESTER TELEX 66-357 
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What!... 
(OOO ste 
will make many things 

BETTER? 


-NEVER HEARD 
OF THEM / 





But we are talking about 
OTHER KINDS OF MIXES- 


For Instance in such applications as: In general rubber compounding for plasticizing, ex- 
tending, tackifying and stiffening; or in softening compounds for drug sundries and toys; 
or for soles and heels, floor tile, belting and gaskets . . . And in many other applications of 
laminating, sizings for textiles and leather, impregnating, insulating, adhesive making, 
| coating... 














| PICCOUMARON 


Para Coumarone Indenes 


Neutral inert synthetic resins that pro- 
mote good aging, good flexing, high tear 
resistance. 


PICCOLASTIC 


Styrene & Modified Styrenes 


Thermoplastic, light colored synthetic 
resins completely soluble in aro- 
matic hydrocarbons. 


PICCOLYTE 


Pure Hydrocarbon Terpenes 
Thermoplastic synthetic resins having 
the same carbon to hydrogen ratio as 
plantation rubber. Chemically inert, 
non-toxic. 


PICCOPALE 


asic Raw Material 


Low-cost thermoplastic synthetic resins 
that can serve as a basic raw material 
for many applications. 


Write for complete technical data on resins 
PICCO Resins are manufactured by Pennsylvania Industrial Chemical Corp. 


HARWICK STANDARD CHEMICAL CO. 





60 SOUTH SEIBERLING STREET, AKRON 5, OHIO 


BOSTON 16, MASS. 
661 BOYLSTON STREET 


TRENTON 9, NEW JERSEY 
2595 E. STATE STREET 


CHICAGO 25, ILLINOIS 
2724 W. LAWRENCE AVE. 


LOS ANGELES 21, CALIF. 
1248 WHOLESALE STREET 


ALBERTVILLE ALA 
OLD GUNTERSVILLE HWY 
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4 @) ‘ LE 1A (22 cylinder bore) 


Spirod Extruding Machine with electric heating and high 





SS ger eee 
yy ety ty 
=a velocity evaporative cooling. An all-purpose 
extruding machine for processing 
rubber and plastics. 
Available in sizes 1 ¥g‘’ through 
12’ cylinder bore. 





Strainers, Cooling Troughs, Light 
Wire and Cable Capstans, 
Motorized Take-ups, 
Temperature Control Units. 


ROYLE 


JOHN ROYLE & SONS ‘ene 


London, England Home Office Akron, Ohio Los Angeles, Col. PATERSON 3. NEW JERSEY 
Jomes Doy (Mochinery! Ltd. V.M. Hovey J.W.VonRiper J.C. Clinefelter H. M. Royal, Inc. 
Hyde Perk 2430 - 0456 SHerwood 2-8262 SWandole 4-5020 LOgon 326) 





THE STANFORD RUBBER SUPPLY CO 


/L42 ® 
Ch 4 PLO 


WHITE 
BROWN 


Tate =| ond AMBER 
For GRADES 
scantily coe sage” 
MANUFACTURING sce 1700 
DEPENDABILITY eugell 


THE STAMFORD RUBBER SUPPLY COMPANY, STAMFORD, CONN. 
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<— As white as the day 
it was molded, 


25,000 miles ago! 


Glidden ZOPAQUE Titanium Dioxide pig- | Glidden ZOPAQUE Titanium Dioxide imparts 
ments play a leading role in this miracle of exceptional hiding power, outstanding gloss 
modern rubber chemistry! In spite of contin- and color retention, low reactivity in formula- 
uous all-weather service, this Goodyear white _ tions for rubber, plastic, paint, paper and cer- 
sidewall tire has never Jost any of its original | amics. Available in Rutile and Anatase grades. 


extreme whiteness! Write today for detailed information. 





THE GLIDDEN COMPANY 


Chemicals — Pigments — Metals Division 


Baltimore, Maryland e Collinsville, Illinois ¢ Hammond, Indiana e Scranton, Pa. 
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 LAMINATORS 


... Check with , 
ERIE ENGINE & MFG. CO. 


before you buy another press 


EEMCO hydraulic 
presses are spe- 
cially built to meet 
your requirements. 
Individual pump- 
| ing units, auto- 
matic cycle and 
timing controls 
optional. Shown: 

e ts . | 51” x 150” Lami- 
e COLUMBIAN COLLOIDS @ . | nating Press. 


e 





REINFORCED PLASTIC MOLDERS 


.-. look at an ERIE ENGINE proposal 
—it may save you money! 


Fiberglass preform 
machines, roving 
cutters, ovens and 
hydraulic presses 
designed and built 
for processing re- 
inforced plastics 
to fit your specific 
needs. 


Low “deleterious: 
‘ Controlled pH 
r color and better 


PICOS in: 


these MA 





Consult EEMCO for complete plant layout... 
or single unit installation. 


ERIE ENGINE & MFG. CO. designs and builds 
a complete line of mills and hydraulic 
presses for the RUBBER, FIBERGLASS, 
PLASTICS and WOOD PRODUCTS Industries. 


FIT GD RE ENGINE & MFG. CO. 


951 East 12th St., ERIE, PA. 
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Salmon “3 


The Columbia River Salmon, a native 
of Oregon, is famous the world over 
for good eating and good sport. 





SYNTHETIC RUBBER 
is a product of the West, too! 


Aw SYNTHETIC RUBBER to the many 
bounties of the West! Shell Chemical’s plant 
at Torrance, California, produces a full line of 
butadiene-styrene type synthetic rubber to 
fill the needs of large and small Western 
manufacturers. 


Next time, try Shell synthetic rubber, avail- 
able in a variety of solid types and liquid 
latices. It can do a better job for you. 


SHELL CHEMICAL CORPORATION 


Synthetic Rubber Sales Division 
P. O. Box 216, Torrance, California 


Convenient location and diversity of product 
make Torrance your logical source for syn- 
thetic rubber West of the Rockies. In addition, 
Shell’s Technical Service Laboratory is ready 
to help you find practical solutions for trouble- 
some technical problems. 

Think of Torrance, California, whenever 
you need synthetic rubber. Our phone number 
in Los Angeles is FAculty 1-2340. 
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QUALITY 





these pure light red iron oxides 
by WILLIAMS assure it! 


They represent the ultimate in red iron 
oxide colors for the rubber industry. 


Williams iron oxides come to you with 
all the benefits of our 75 years in the pig- 
ment business... and as a result of our 
experience in producing pure red iron 
oxides to specifications of the leading 
rubber companies. 


Each is manufactured to rigid specifi- 
cations for copper and manganese con- 
tent, pH value, soluble salts, fineness, 
color, tint and strength by controlled 
processes and with special equipment. 
The result is absolute uniformity of product. 


If you haven't already done so, try these 
finest of all iron oxide colors. Your own 
tests will show there is no equal for 
Williams experience. 


LET WILLIAMS PUT THE MICROSCOPE 
ON Your COLOR PROBLEM 


Whatever your color problem, bring it to 
Williams. Our 75-year experience can 
often save you time, money, and head- 
aches in proper color formulation. 


Address Dept.9, 
C. K. Williams & Co., Easton, Pa. 


IRON OXIDES * CHROMIUM OXIDES 
EXTENDER PIGMENTS 


COLORS & PIGMENTS 
C. K. WILLIAMS & CO. 


Easton, Pa. e East St. Louis, Ill. e 








Emeryville, Calif. 
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ducing ten 
Sargent fee 


C.G.SARGENT’S SONS CORPORATION 


Graniteville, since oS 4 152 Massachusetts 





PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Road 
CINCINNATI I5—A. L. Merrifield, 730 Brooks Avenue 
CHARLOTTE, N.C. — W. S. Anderson, Carolina Specialty Co. 
ATLANTA, GA. — J. R. Angel, Mortgage Guarantee Building 
TORONTO I, CAN. — Hugh Williams & Co., 27 Wellington St. East 
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Another first from Monsanto 





Elastopar—Puts Springy Life Into 
Butyl Rubber...Chemically... 
Without Heat Treatment 


The word is out: “Butyl can go into 
dozens of new uses”. . . and, without 
changing your processing methods. 
With a boost from a new chemical 
modifier, butyl will find its own 
place among rubber products, and 
perhaps in completely new uses. 


NEW DEVELOPMENT 


Monsanto in collaboration with Esso 
research has developed a new prod- 
uct that increases the modulus and 
resilience of butyl rubber—under 
standard processing conditions. 





This new concept in butyl modifi- 
cation involves a reaction of the 
butyl rubber with a chemical addi- 
tive, N-methyl-N, 4-dinitroso- 
methyl aniline—trade-named by 
Monsanto: Elastopar. Adding Elas- 
topar to the Banbury creates a 
chemical modification of the butyl! 
polymer. You get this modification 
using normal times and temperatures 
of mixing. 


Elastopar is effective in both black- 
loaded and non-black butyl rubber 
stocks. It is non-scorching. Elastopar 
actually aids processing. The modi- 
fied butyl may be cured with con- 
ventional vuleanizing systems. 


LOTS OF APPLICATIONS POSSIBLE 


As soon as you take two pieces of 
stock in your hands, one modified 
with Elastopar, one not—you can 
quickly feel the improved resilience 
and snap. 





Improved resilience is just one ad- 
vantage. Here’s a quick run-down on 
other ways Elastopar improves the 
properties of butyl: 

e Vast increase in modulus. 

@ No increase in hardness. 

@ Raises resistance to abrasion. 


Lowers low-temp flexibility. 
Increases electrical resistivity in 
carbon black systems roughly from 
10° to 10". 

Reduces cold-flow of uncured stocks. 
@ Lowers Mooney viscosity. 

@ Does not affect cure. 


NEW MARKETS FOR BUTYL 


One significant effect in the end- 
product: Elastopar checks the tend- 
ency of early experimental butyl 
tires to develop excessive heat from 
absorbed road shocks. 


But of more immediate interest— 
the excellent solvent resistance, gas 
retention, and high dielectric prop- 
erties of butyl can be put to use 
in cable coating, automotive “air 
springs,’ gaskets, and mechanical 
goods. For more information on how 
Elastopar can help you build-in new 
profit-making properties in butyl, 
call or write today. 


Accelerators—For fast, slow, and 
regulated rates of safe cure. 


Antioxidants—F or maximum oxida- 
tion resistance. 


Plasticizers 
Specialty Processing Compounds 


MONSANTO CHEMICAL COMPANY 
Rubber Chemicals Dept. 
Telephone: HEmlock 4-1921, Akron 11, Ohio 
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You can feel the difference instantly—but watch! 
Stock at right, unmodified butyl. At left, modified 
with Elastopar. See what happens. 








Sample modified by Elastopar, left, flattened 
completely in 3 seconds. This new resiliency is 
just one of nine valuable properties butyl rubber 
offers when chemically modified with Elastopar. 

ELASTOPAR: Reg. U.S. Pat. Off. 


MONSANTO 
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custom COMPOUNDED 















All General Latex natural and 
synthetic latex compounds 
are blended to perfection 
... to meet your most 
discriminating requirements. 


Let us have your inquiry. 


GENERAL LATEX } 


and Chemical Corporation 
666 Main Street Cambridge 39, Mass. 
v 
a am “ 
Vv 


importers 
and 


compounders 


General Latex and Chemical Corporation (of Ohio) Ashland, Ohio | é 
General Latex and Chemical Corporation (of Ga.) 1206 Lamar Street, Dalton, Georgia } & 








General Latex & Chemicals (Canada) Ltd. 425 River Street. Verdun, Montreal, Canada 
Goreral Latex & Chemicals (Canada) Ltd. Brampton, Ontario, Canada 


representatives In principal cities 


HANCHETT suitter KNIFE GRINDER Wc 


| ee ee for CIRCULAR 
oo ome OP leet: | Top or Bottom SLITTER KNIVES 


(of all types) 
Full Automatic or Semi-Automatic 


Reasonably Priced 


This Machine GUARANTEES: 


CONCENTRICITY (running truth) to .0005 
SHARP —CLEAN CUTTING KNIFE EDGES 
LONGER MILL LIFE (less changes) 
POSITIVE — ACCURATE FIXTURING 
FINEST MICRO INCH FINISHES 
CAPACITY — 212" to 24” DIAMETER 





Let us prove the value of this machine: 
Send us your knives for test grinding. 


There's no obligation. 


HANCHETT MANUFACTURING COMPANY 


World’s Largest Manufacturer of Knife Grinding and Saw Sharpening Machinery 
MAIN OFFICE — Big Rapids, Michigan WEST COAST — Portland 1, Oregon 
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FEATURES 


e Changing Resistor-Capacitor Can gives Single Point 
or Differential Control. Control point easily adjusted 
by set pointer. 

e Fully adjustable, self-locking differential between 
high and low contacts. Safe contact voltage—never 
over 6 volts. Current in micro-amps. 

e Self-wiping control contacts made of non-corrosive 
Monel. All other parts are hermetically sealed against 
corrosion. 

e Electronic tube, Relay and R-C Can are plug-in 
units. Load Contacts on Relay are Single-pole double- 
throw. 

e Attachments can be fitted to present 100 Series 
Taylor Instruments with no drilling. 

e Internal wires and external connections numbered 
for easy servicing. Signal lights and vibration damp- 
ing available. 
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ELECTRONIC 
CONTACT 
CONTROLLER 


BY “laylor 


ERE’S rugged, positive contact action for control 

mechanisms of the two-position action type—the 
“on-offs”, “open-shuis” and “high-lows”. This new 
Taylor Electronic Contact Controller embodies a com- 
pletely new concept in contact mechanisms—it’s de- 
signed for: 
1. Accurate and dependable operation of electrical 
circuits. 
2. On-off applications with small process lags, slow 
reaction rates, and small and infrequent load changes. 
3. Use on nearly all types of measuring systems — 
temperature, pressure, liquid level, flow, humidity, 
speed, etc. 
4. Indicating, recording and/or controlling purposes. 
An extremely versatile instrument, the new Taylor 
Electronic Contact Controller can be used in many 
different places where pneumatic facilities aren’t ad- 
visable or available. It’s made also for use as a supple- 
ment to pneumatic control. 
These standard forms emphasize the flexibility of the 
instrument: Two-Position Single Point Action (On- 
Off), Two Position Differential-Gap Action (On-Off 
with adjustable differential gap or neutral zone), and 
Three-Position Differential Gap Action (High-Medi- 
um-Low, differential adjustable). 
For full details ask your Taylor Field Engineer or 
write for Bulletin 98265. Taylor Instrument Com- 
panies, Rochester, N. Y., or Toronto, Canada. 


r 





‘Taylor Instruments 


MEAN 





ACCURACY FIRST 












IN HOME AND INDUSTRY 
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| Thiokol Announces 
New Butyl Rubber 
Development Program 


New team of experienced rubber chemists will 


work with manufacturers for effective production 
methods on new BUTYL applications. 


Thiokol, in conjunction with Petroleum 
Chemicals, Inc., has formed a special 
team of rubber chemists to help 
broaden markets where BUTYL rub- 
ber offers favorable economic and 
product properties...to help rubber 
manufacturers in developing desired 
product characteristics . . . and to bring 
into profitable reality the tremendous 
potential of the BUTYL rubber mar- 
ket. Because of Thiokol’s great confi- 
dence and belief in the. future of 
BUTYL, the personnel and facilities 
have been carefully selected to provide 
the most proficient development. 


You'll find these Thiokol representa- 
tives are well experienced in rubber 
technology. They have fully staffed and 


equipped technical and research labora- 
tories at their command. It is their 
desire to supply you with the latest 
technical information on BUTYL rub- 
ber. Consider them a part of your own 
staff...an able and willing addition 
to your own technical facilities. 


Be sure you have the latest technical 
data available through Thiokol. And, 
be certain your Thiokol technical rep- 
resentative is aware of your program. 
You'll] find him as eager as you are to 
develop and improve your products 
and markets. To bring your technical 
file up-to-date, tear out and mail the 
attached coupon to: Thiokol Chemical 
Corporation, 780 North Clinton Ave., 
Trenton 7, New Jersey. 


THIOKOL—Pioneer Manufacturer 
of Synthetic Rubber 


Technical 
Service 
_ Laboratory 


Research 














THIOKOL CHEMICAL CORPORATION 
780 NORTH CLINTON AVE 
TRENTON 7, NEW JERSEY 


Please send me your DUTY L rubber technical file. 1 am 
particularly interested in the use of BUTYL rubber for 


‘application ' 
NAME 
FIRM 
ADDRESS 


CITY 




















Readily Available Westinghouse Fans 
Meet your Fume and Dust Removal Requirements 


smoke, fumes. vapor, dust, wood 
these Westinghouse fans are 


Whatever your air handling problem. . . 
shavings, granular material or ventilating . . . 


designed to handle or remove them . . . efficiently and economically. 


INDUSTRIAL FANS (Steel Casing) . . . high efficiency for general Air Han- 
dling: fume and dust removal; 11 sizes, each with 3 types of wheel for spe- 
cific applications. Wheel diameters 19” to 64”: inlet diameters 11” to 37”. 


INDUSTRIAL FANS (Cast Iron Casing) .. . 
ing. For low volume tume or dust removal, materials conveying, industrial 
drying and cooling. In 10 sizes, each with 3 types of wheel for specific appli- 
cations. Wheel diameters 8” to 34”; inlet diameters 412” to 18”. 


VENTILATING SETS (Direct-Connected) . . 
run. Especially suited for small ventilating installations. Cleanable radial 
blade wheel minimizes problem of handling airborne dirt and grease. Six 
sizes. Wheel diameters 6” to 15”; inlet diameters 6” to 14”. 

VENTILATING SETS (V-belt driven) . . . self-contained. Install indoors or 
outdoors in a wide variety of heating, ventilating or air conditioning applica- 
tions. Twelve sizes. Wheel diameters 9” to 30”; inlet diameters 10” to 327%”. 


ruggedly built. corrosion resist- 


. compact, efficient. ready-to- 


These leading industrial distributors stock 
Westinghouse Ventilating Sets and Industrial Fans 


SOMERS, FITLER & TODD CO. 
Pittsburgh 30, Pennsylvania 
Phone: Court 1-4860 


Youngstown 9, Ohio 
Phone: Sweetbriar 9-1556 


FORSLUND PUMP AND 
MACHINERY CORP. 
Kansas City, Missouri 


Wichita, Kansas 


MILLS & LUPTON SUPPLY CO. 


Chattanooga 2, Tennessee 


Phone: 6-6171 


HAHNEL BROS. CO. 


Lewiston, Maine 
Phone: Lewiston 4-6477 


INDUSTRIAL SUPPLY DIV. OF 
FOREST PRODUCTS CO. 
Kalispell, Montana 

Phone: 5900 


MOORE-HANDLEY 
HARDWARE CO., INC. 
Birmingham, Alabama 
Phone: Alpine 2-412] 
Nashville. Tennessee 
Phone: Amherst 9-563 1 
Mobile, Alabama 
Phone: Hemlock 3-741 1 


STRONG, CARLISLE & HAMMOND CO. 


Cleveland 13, Ohio 
Phone: Tower 1-8800 


GIERKE-ROBINSON CO. 


Davenport, lowa 
Phone: Davenport 2-1781 


CAREY MACHINERY & SUPPLY CO. 


Baltimore 13, Maryland 
Phone: Broadway 6-1600 


McCOMBS SUPPLY CO. 


> 


Denver 2, Colorado 
Phone: CH 4-6623 


MILL & INDUSTRIAL SUPPLY 
Louisville, Kentucky 

Phone: Clay 3643 

If there isn’t one near you, call your Sturtevant Sales Engineer, or 
write Westinghouse Electric Corporation, Sturtevant Division, Hyde 
Park, Boston 36, Mass. 


WESTINGHOUSE 
AIR HANDLING 


wean Be SURE...1F ITS \ \ estinghouse 
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VENT SETS: Direct-connected, 6 sizes 





VENT SES: V-belt driven, 12 sizes 





INDUSTRIAL FANS: Cast iron casing, 10 sizes 





INDUSTRIAL FANS: High-efficiency steel casing, 11 sizes 
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Non-staining extending oil 


Iron Pyrophosphate Recipe 
1. GRS-1707 
2. Base Polymer (top) and 
Dutrex Oil Masterbatch (37.5 phr.) 


Sulfoxylate Recipe 
3. Base Polymer (top) and 
Dutrex Oil Masterbatch (37.5 phr) 


SHELL DUTREX 33s 


Shell Dutrex 33 is an entirely new light- 
colored, compatible naphthenic extender 
for butadiene-styrene rubber. The out- 
standing non-staining, non-discoloring 
properties of Dutrex 33 are retained in 
oil masterbatch vulcanizates even after 
severe sunlight exposure. 

Dutrex 33* provides superior light color 
in oil masterbatch based on conventional 
iron pyrophosphate recipes, but its maxi- 

rk 


*Tradema 


For light-colored rubber 


mum advantages are fully realized in 
sulfoxylate base polymers. Regardless of 
recipe, Dutrex 33 is recommended in oil 
masterbatch for applications where dis- 
coloration and contact or migration 
staining are critical. 

For further information write or call 
Shell Oil Company, 50 West 50th St., 
New York 20, N. Y., or 100 Bush St., 
San Francisco 6, California. 


SHELL 








A FRESH TACK TO A TACKY PROBLEM -— Cooper Tire & Rubber Company were anxious to develop an 
alternate liner fabric for the one they had been using. One possibility suggested was a new blend of cotton and rayon 
recently developed by Mount Vernon Mills. Cooper Company gladly agreed to give it a try. Results have been beyond 
anyone’s expectations! Despite its slightly lower original cost, this new fabric has worked equally as well as any fabric 
previously used—and lasted much longer besides. 

This is another example of how fabrics made by Mount Vernon Mills, Inc. and the industries they serve, are serving 
America. Mount Vernon engineers and its laboratory facilities are available to help vou in the development of any new 
fabric or in the application of those already available. 


UNIFORMITY 


Moke Te = aunt Vermon Wills, Que. Gata yinyy 


Big Difference la COMPANY 
In Industrial A LEADER IN INDUSTRIAL TEXTILES Selling Agents 


Fabrics ® 





Main Office and Foreign Division: 40 Worth Street, New York, N. Y. 


Branch Offices: Chicago * Atlanta « Baltimore * Boston * Los Angeles 
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| Hydraulic Rubber Belt Presses 


up to the largest dimensions required 
i 


'* 1 Cable address: Siempelkampco Teleprinter: 0853811 West Germany 
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G. Siempelkamp & Co. » Maschinenfabrik * Krefeld 
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MORRIS rrmminc MACHINES 













+22 TIRE TRIMMER 


"Morris TRIMMING MACHINES 


< 6301 WINTHROP AVENUE 
<< CHICAGO 40, ILL., U.S.A. 


CABLE “MORTRIM” 









you told us what you 
wanted* — and we made 
it” to your specifications 


HOLLISTON 


BRATEX «ctx 


works equally well for hot or cold processing 








“strong and pliable 
*clean peeling 
*non-flaking 


“uniform caliper 


“special size rolls made to order 


“surface gloss 

*20" and 40” widths 
*100 and 250 yard rolls 
*3 grades 









THE HOLLISTON MILLS, INC., norwoon, mass. 


NEW YORK 


PHILADELPHIA * CHICAGO 


MILWAUKEE SAN FRANCISCO 
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HOW THE SJLIGOWSS WAY) HELPED... 


Deliver a Hot Blast to Cold Jers / 


Get ‘em into the air fast! But, complex machinery must be warmed up... and 
pumping high temperature, high pressure air into the jet engine melts ordinary hoses. 
The solution: A tough, flexible hose with two inner layers of high temperature 
silicone rubber bonded to an outer cover of closely woven “Dacron” fiber. 

Developed by Quaker Rubber Division, H. K. Porter Company, Ine.. 
Philadelphia, Pa., this hose utilizes UNION CARBIDE Silicone Rubber to resist 
temperatures from +450 to —80 deg. F. Weighing less than one pound per foot, it offers 
ereat flexibility for ease of handling, and is highly resistant to abrasion, 

This is another example of how the UNION CARBIDE 
Silicones Man has helped solve an “impossible” problem. 

A booklet—“Look to UNION CARBIDE for Silicones” 
—describes silicone rubber and many other silicone 
products. Write Dept. RW-3 today. Silicones Division, 


Union Carbide and Carbon Corporation, ” : UNION CARBIDE 


Trade-Mark 


y y Stre N or G N. 3 
30 East 42nd Street, New York 17 Y SILICONES 


The term *‘Union Carbide” is a trade-mark of Union Carbide and Carbon Corporation 








NEW. ALFA AUTOMATIC CUTTING 
cee and STACKING UNITS 
Cut and stack at speeds up to and in excess of 100 f/m. 
Material widths 24” to 50”. 

Length of cut 24” to 60”. 


Both units readily synchronized to processing lines. 
Maximum stack height 40”—maximum stack load 4,000 Ibs. 


‘ 


‘ 


per skid. 

Easy removal of skids without stopping continuous production. 
Machines can be used individually or combined to form com- 
plete cutting and stacking unit. 


Separate 
or as 
} a Unit 








FOR MILLED e EXTRUDED e CALENDERED 
STOCKS e« SOLING e TILING e¢ ETC. 


SPADONE — 
| MACHINE 


j 
*: jSOUTH NORWALK, CONN. PHONE: VOlunteer 6-3394 




















MACHINERY and EQUIPMENT for RUBBER and PLASTICS 


VOLUME I—PRIMARY MACHINERY AND EQUIPMENT 


THE ONLY BOOK OF ITS KIND 


20 Complete Chapters, on Each of the Following Subjects 


1. Mills 8. Press Accessories 14. Tire & Tube Machinery 
: oo Accessories 9. Presses, Injection i ea & ya 
. Mixers , . Footwear Machinery 
; 10. M 
4. Calenders & Accessories viiienenanieed sa meneetenier 17. Wire & Cable Machinery 
5. Extruders 11. Web Coating & Handling Equipment 18. Sole & Heel Machinery 
6. Extruder Accessories 12. Pressure Vessels 19. Latex Machinery 
7. Presses, Compression 13. Heaters, Dryers and Coolers 20. Special Plastics Machinery 
PLEASE FILL IN AND MAIL WITH REMITTANCE OR WE WILL BILL YOU 
RUBBER WORLD, 386 Fourth Avenue, New York 16, N. Y. 
Order for copies of “Ma- Name 
chinery & Equipment for Rubber Firm 
& Plastics.” 
$15. in U.S.A. Street 
$16. Elsewhere City 
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For new and better monomeric and polymeric 
esters in the rubber, plastics, plasticizer, 
synthetic lubricant and chemical industries 


a major 
basic source of 
higher-quality 


If you use or contemplate using Adipic Acid, you can 
benefit two ways by buying from National Aniline: 


Our new, non-captive production of ADIPIC 
ACID at Hopewell, Va. sets a new industry 
standard of quality: Strength 99.8% minimum; 
Moisture 0.2% maximum with iron and vola- 
tile acids way down in ppm. Color is excep- 
tionally light. 


Equally important, dependable volume de- 
livery is assured by an efficient, direct continu- 
ous process plant supplied with all basic raw 
materials from within the Allied group. 


So that you can evaluate National® Adipic Acid in 
your own application, we will be glad to send a 
liberal working sample and to quote on your needs. 


Write also for TECHNICAL BULLETIN I-12 


This comprehensive 8-page technical bulletin on 
National Adipic Acid gives physical and chemical 
properties; principal reactions of the carboxyl and 
alpha methylene groups; solubility curve, and sug- 
gested uses with copious literature references. 










CHEMICAL 
PROGRESS 
WEEK APRIL 8-12 
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ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Akron Atlanta Boston Charlotte Chattaneoga Chicago 
Columbus, Ga. Greensboro Los Angeles New Orleans Philadelphia 
Portland, Ore. Providence Richmond San Francisco Toronto 
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Ve es 


vegetable 
oils 

rubber 
substitutes 


Types, grades and blends 
for every purpose, wherever 
Vulcanized Vegetable Oils 
can be used in production 

of Rubber Goods— 

be they Synthetic, Natural, 
or Reclaimed. 


A long established and proven product. 


% 


Represented by 


4, HARWICK STANDARD CHEMICAL CO 


ws 


% Akron, Boston, Chicago, Los Angeles, 


hy Trenton, Albertville, (Ala.), Z z 
Ny Denver 
a fied 
Nits seat 


i THE CARTER BELL MFG. C0. 


4 SPRINGFIELD, NEW JERSEY 


4, 








HOGGSON 


TOOLS, MOLDS, DIES 


For Rubber Testing to ASTM Standards 








Precision-Cut 


SLAB 
MOLDS 
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© cavity 
i Cover Plate to ' 
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For making tensile test alll il] I 
samples, we supply single 9 1 1O {] 
and multicavity slab ! a 
molds as shown, in plain | |/]f*7"-"" hia | 
+ : A, a 
or chrome finish, with or ! al 
' > * 

i : > @g ' e Cavities to be 
without handle and Heth 
hinges. We usually stock 
molds for adhesion, abra- Tost 7 
sion, flexing, compression fl peielninveda medal We gOS = ne 
and rebound samples. T0515 intestate keer iad 
Special molds promptly. Mull four corners b deep for prying mola apart ; 


Dies for Cutting “Dumbbell” 
Tension Samples 






These dies are milled out of steel blocks; edges carefully 
ground and specially hardened to cut vulcanized rubber. 
Entire die precision designed to ASTM standards. For 
machine use as shown, or with handle for hand operation. 
Also, hand-forged dies to cut regular or tear test samples. 


MALLET HANDLE 
DUMBBELL DIE 






BENCH 
MARKER 


1” and 
2” Centers 


HOGGSON & PETTIS MANUFACTURING CO. 
141S Brewery St. e NEW HAVEN 7, CONN. 
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TORRINGTON SPHERICAL ROLLER BEARINGS 





What a difference conformity makes! 





TORRINGTON SPHERICAL ROLLER BEARINGS have the right degree 
of conformity between rollers and races and between roller ends and 
the center guide flange. ‘“‘Skewing”’ is eliminated and rollers operate 
with a minimum of friction. This means even load distribution and 
long, low-maintenance service. 

Because of their excellent performance in heavy-duty application, 
Torrington Spherical Roller Bearings have won wide acceptance in 
rock crushers, cranes, paper machinery, drilling rigs, presses— 
wherever high load capacity is required under conditions of mis- 
alignment. 

Torrington Spherical Roller Bearings are available with either 
straight or tapered bore, for shaft or adapter mounting. And Torring- 
ton engineers have wide experience in custom-building bearings for spe- 
cial applications. Whenever you need bearings, call on TORRINGTON. 


March, 1957 





THE TORRINGTON COMPANY 


South Bend 21, Ind. e Torrington, Conn. 
District offices and distributors in principal cities of 
United States and Canada 


TORRINGTON 
BEARINGS 


Spherical Roller ¢ Tapered Roller ¢ Cylindrical Roller 
Needle « Ball « Needle Rollers 
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Superior scorch protection 


Let's talk tires WACIITE D 


The performance-proved magnesium oxide 


You can depend on MAGLITE D to provide 
instantaneous acid acceptance in Neoprene for- 
mulations. This not only means superior scorch 
protection, but also results in: 

















1. Reduced bin-cure and longer uncured stock 
life. 


2. Greater flexibility in mixing speed and mill 
warm-up time and temperature. 


3. Safer, faster tubing and wire covering. 


4. Better mold-flow to permit such advantages 
as improved stock-knitting, reduced pre-cure 
laminations and shorter curing cycles at 
higher temperatures. 


Stocks are quickly available from 15 strategi- 
cally located warehouses. For samples of MAG- 


: ‘A Division of Union Carbide and Carbon Corperction LITE D, K, L, and M, write Merck & Co., INc., 








30 East 42nd Street CE} New York 17, New York — Marine Magnesium Division, Department R-3, 
“Ucon" is a registered trade-mark of Union Carbide . Rahway, New Jersey. 


DISTRIBUTORS: 
THE C. P. HALL CO. 
G. S. ROBBINS & CO., INC. 
WHITTAKER, CLARK & DANIELS, INC. 





©Merck & Co., Inc. 
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Goodrich-Gulf Chemicals, Inc. 





get “Big-order’ 
service 


LL users of Ameripol man-made rubber 

like the big-order service they’re getting 

through our expanded production and ware- 
housing service. 

Your orders are filled from warehouses in 
Chicago, Akron, or Port Newark, N. J., or 
from our giant plants in Institute, W. Va., or 
Port Neches, Texas. Goodrich-Gulf is one of 
the largest producers of man-made rubber, 

Ameripol is recognized as the preferred 
rubber for tires and floor tile, fora wide 
range of industrial products from conveyor 
belts to extruded gaskets. Call us for your 
requirements. 


and is geared to serve you promptly. 





After processing, Ameripol rubber is compressed in bales, 
dusted or wrapped for protection in plastic film. The 
dusted or film wrapped bale can be fed directly into 
Banbury in your plant. 


Cold Non-Oil 
Polymers 


Cold Oil-Extended 
Polymers 





HG US PAE OFF 


Goodrich-Gulf Chemicals, Inc. pal ae 


3121 Euclid Avenue Cleveland 15, Ohio q helieiein 





THE NAME TO REMEMBER FOR QUALITY BACKED BY YEARS OF RESEARCH AND EXPERIENCE 


March, 1957 855 








Allis-Chalmers 
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MOTORS are 
“double protected” 
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New Integrated Field Coils Plus Silco-Flex 
Stator Insulation Provide Superior Motor Protection... 





























Under Any Operating Conditions 


Integrated Field Coils are bonded in heat-stabilized 
resins, enclosed in a resin-impregnated sheath of oriented 
glass fibers and bond-locked on the pole structure. . . di- 
mensionally stable to withstand heating and thermal shock, 
vibration and fatigue at elevated temperatures . . . sealed 
throughout against atmospheric contaminants and fully 
protected against destructive forces. 


Silco-Flex Insulation provides a homogeneous, void-free 
insulating wall of silicone rubber on stator coils. It is un- 
excelled in life and thermal stability at high temperatures . , 

resistant to most chemicals, water, weather... outstanding 


in flexibility and resilience . . . able to withstand abrasion 

and corona... resistant to physical and mechanical forces. 
Exclusive Allis-Chalmers For more information on these 
‘double protection’”’ is avail- quality insulation systems contact 
able on large electrical machines your nearby A-C office, or write 
with operating temperatures Allis-Chalmers, Power Equipment 
through Class B range. Division, Milwaukee 1, Wisconsin 
for Integrated Field Coil Bulletin 
Silco-Flex is an Allis-Chalmers trademark. 05R8525 and Silco-Flex Insulation 


Bulletin 05R8341. 


Allis-Chalmers ‘Double Protection,’’ with integrated field coils and Silco-Flex 
stator coil insulation, adapts this 600-hp, 2300-volt, 600-rpm synchronous 
motor to the most severe operating conditions. 

















Moppet chooses TITANOX* for hiding power... 


. and you will prefer these white pigments— whether your plastic or rubber products are in sheet or other form. 


Even with very low pigment content, you can attain remarkable effects in whites and pastels with one or more 
of these leading white pigments such as TITANOX-RA. Titanium Pigment Corporation, 111 Broadway, New 
York 6, N. Y.; Atlanta 5; Boston 6; Chicago 3; Cleveland 15; Houston 2; Los Angeles 22; Philadelphia 3; 
Pittsburgh 12; Portland 14, Qre.; San Francisco 7. In Canada: Canadian Titanium Pigments Limited, Montreal 
2; Toronto 1; Vancouver 2. 


TITANIUM PIGMENT CORPORATION 
Subsidiary of NATIONAL LEAD COMPANY 


*TITANOX is a registered trademark for the full line of titanium pigments offered by Titanium Pigment Corporation. 
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USE PHILBLACK 0 
WITH PHILPRENE 


1500 1601 1712 
1502 1703 1803 
1706 


USE PHILBLACK | 
WITH PHILPRENE 


1500 1703 1712 
1502 1706 


USE PHILBLACK E 
WITH PHILPRENE 


1500 1703 1712 
1502 1706 


TREADS 


UNDERTREADS 


USE 
PHILBLACK A 
WITH 
PHILPRENE 


1000 
1001 
1006 
1100 
1500 
1502 
1605 























LET ALL THE PHILBLACKS CURRENT PHILPRENE POLYMERS 
WORK FOR YOU! 





NON-PIGMENTED PIGMENTED WITH PHILBLACK 


PONE eg TDF 


Philblack A, Fast Extrusion Furnace Black. 
Excellent tubing, molding, calendering, 
finish! Mixes easily. Disperses heat. Non- 








staining. 

Philblack ©, High Abrasion Furnace pepe tt ty 

Black. For long, durable life. Good con- PHILPRENE 1006 ee a 
ductivity. Excellent flex life and hot ten- HOT PHILPRENE 1009 ERC black 


) 
PHILPRENE 1010 
PHILPRENE 1018 nee eRe 
PHILPRENE 1019 


sile. Easy processing. 


Philblack I, Intermediate Super Abrasion 
F ‘ 3 
urnace Black. Superior abrasion. More PHILPRENE 1500 


tread miles at moderate cost. COLD PHILPRENE 1502 PHILPRENE 1601 
PHILPRENE 1503 PHILPRENE 1605 





Philblack £, Super Abrasion Furnace 
Black. Toughest black yet! Extreme resist- 





GICIC) EI 


PHILPRENE 1703 
ance to abrasion. COLD PHILPRENE 1706 manatee 
OIL PHILPRENE 1708 


PHILPRENE 1712 




















PHILLIPS CHEMICAL COMPANY 


Rubber Chemicals Division 318 Water Street, Akron 8, Ohio 
District Offices: Chicago, Providence and Trenton 
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LAN NOW 





for your next Banbury mixer overhaul 


As a first step, call in a Farrel-Birmingham 
service man for a free inspection and get a 
complete, detailed report on the condition of 
your Banbury mixers. If replacement of the 
mixing chamber is necessary, set the date for a 
shut-down period and we will reserve a new 
or rebuilt Banbury body from those now in 
production. All that is necessary is a reasonable 
time allowance, due to the constant demand for 
mixer bodies. 

You keep down time to a minimum... the 
replacement body is on hand when you need it 
...and whether the body is new or rebuilt it 
will carry the same new-machine guarantee. 

Remember, when you replace an old mixer 


Ia al ids diacetate! foie be 
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body with a new or rebuilt F-B body, you gain 
the benefits of design improvements, plus the 
experience and expert workmanship of the 
original manufacturer of the machine. 

So plan now for your next Banbury mixer 
rebuilding. Make sure you get the kind of job 
that will deliver new machine performance. 
Call the nearest Farrel-Birmingham office. 


FARREL-BIRMINGHAM COMPANY, INC. 


ANSONIA, CONN. (REgent 4-3331) 

AKRON 8, OHIO, 2710 First National Tower (POrtage 2-8871) 
ANN ARBOR, MICH., 3061 Dexter Road (NOrmandy 2-5978) 
CHICAGO 43, ILL., 10725 South Western Ave. (PRescott 9-3421) 
LOS ANGELES 21, CALIF., 2032 Santa Fe Ave. (LUdlow 5-3017) 
HOUSTON 2, TEXAS, 860A M&M Building (CApitol 2-6242) 
FAYETTEVILLE, N.C., P.O. Box 3157 (3-0353) 
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under valve base 





KURE-BLEND MT 


This very problem faced a leading tire tube producer six months ago. The 
problem was completely solved by adding Kure-Blend MT during stock 
processing. Several others have proved the same benefits since. This curing 
problem could have been solved by increasing cure time /2—1 minute, but 
Kure-Blend solved it without any increase in time. 

Kure-Blend®, a 50 GRS-50 TMTD latex-compounded masterbatch, pro- 
vides faster, more even dispersion, thus allowing full advantage to be 
gained from TMTD used for acceleration. 





Kure-Blend offers these additional advantages : 


@ Faster, easier incorporation @ No dusting 
@ Can be more accurately weighed @ Assures uniform cure 
@ Indefinitely storage-stable @ No premium cost 


There’s no need to increase cure time—just add Kure-Blend MT to be 
sure of tube cure! 
For literature and samples, write to: 


THE GENERAL TIRE & RUBBER COMPANY 


Chemical Division 
AKRON, OHIO 






Chemical Dliviviin 
Cheating Lhognett Through Chemisty GENERAL 


THE GENERAL TIRE & RUBBER CO. 






KURE-BLEND © 
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New 
Akron 
office 
means direct Huber services 


ee Grand Rapids 
@ 
CHICAGO @ 
Ft. Wayne @ 
@ Peoria 


@ Indianapolis 


oe 
Lovisville 


Huber will open a new office in Akron, Ohio, on 
April 1, 1957. We expect this move to help Huber 
representatives understand your problems bet- 
ter, and to work more quickly toward their 
solution. 

Our pilot plant and laboratory facilities in 
Huber, Georgia: Borger, Texas; and Havre de 
Grace, Maryland are staffed by well-known rub- 
ber technologists. We urge you to make use of 
these facilities for either development or re- 
search assistance. 


Huber’s new Akron office will be staffed by 





Toronto @ 


© Bay City 


a Pittsburgh @ 


Warwick McCutcheon and Larry Fuller, and 
will serve the area shown on the map—Ohio and 
eastern Michigan. The address will be: 

J. M. Huber Corporation 

First Akron Building 

611 West Market Street 

Akron, Ohio 

Telephone: Blackstone 3-7728 

A full-length article on Huber’s new sales 

offices for the rubber industry will appear in 
the next issue of Huber News. If you are not on 
our mailing list, write us to send you a copy. 


100 PARK AVE., NEW YORK 17 


Carbon Blacks + Clays - Rubber Chemicals 


Wise owls 4 read Huber Technical Data sheets. Ask to be put on our mailing list. 
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Natural Rubber Quality: 


Consumer Gains and Losses 


NOTHER milestone in the long struggle for 
improved natural rubber quality was passed 
in February with publication of **Type Descrip- 
tions and Packing Specifications for Natural 
Rubber Grades Used in International Trade,” 
by The Rubber Manufacturers Association, Inc., 
New York, N. Y. These standards and specifica- 
tions are endorsed by 24 producing, packing. 
and consuming organizations in 13 different 
countries, and for the first time in the history 
of this industry, international standards and 
specifications have been issued. 


The new document supplants the RMA “Type 
Descriptions and Packing Specifications for 
Natural Rubber.” which with modifications 
have stood for 28 years as the world’s most 
widely accepted standards for the 30 RMA 
grades which they covered. 

For the past several years consumers of 
natural rubber in this country and elsewhere 
have complained continually about the delivery 
of off-quality, substandard rubber. The RMA 
and the Rubber Trade Association of New York 
have been analyzing the quality of natural 
rubber imported into the United States against 
the former RMA standards since the end of 
the Korean War. Actually, this analysis of im- 
ports was done first by the U. S. Government 
when it was the sole purchaser of natural 
rubber during this Korean War period. 

When this study was first made in 1951, it 
showed that only 58.4% of the imports con- 
formed to RMA standards. Studies for the years, 
1952, 1953, and 1954 showed increasing con- 
formance to RMA standards, but for 1955 
conformance was only 62.6%. compared with 


71.7% in 1954. 


A review of the import data for the five- 
year period indicates that the general level of 
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natural rubber quality decreases as the level of 
natural rubber price increases. The influence 
of natural rubber quality is not now controlling 
in the manufacturer’s major decision on syn- 
thetie or natural rubber use, but it will have 
an accumulative effect in the years to come 
unless the natural rubber producing and pack- 
ing industry takes the steps necessary to im- 
prove the quality and uniformity of their prod- 
uct, the RMA pointed out. 


In this connection the American Society for 
Testing Materials’ Committee D-11 on Rubber 
and Rubber-Like Materials has had subeom- 
mittee 12 on crude natural rubber working on 
methods of test for basic technical properties 
for several years. Many of the technical workers 
in Malaya and Indonesia as well and in Europe 
in the rubber research institutes as elsewhere 
are acquainted with this ASTM work. 

If the natural rubber producing and packing 
industry and consumers of natural rubber de- 
sire improved quality, each of the organizations 
that have cooperated in developing these inter- 
national visual standards should urge first that 
all their members make full use of them. In 
addition, all of these organizations should co- 
operate more fully in the ASTM work on 
methods of test for the basic technical prop- 
erties of natural rubber. 


The next meeting of the ASTM subcommittee 
on crude natural rubber will be held in June of 
this year, and representation at that meeting 
from both producing and consuming organiza- 
tions abroad would do much to continue the 
progress in improving natural rubber quality 
on a world-wide basis. 
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Nc 9 --Bismate 


nS BISMUTHOUS DIMETHYLDITHIOCARBAMATE 


Cues 


xe 


Come For safe processing, 


faster curing 


. Natural and SBR 
A 3 o Gr 3 type rubbers. 


BISMATE acceleration 1s a sure and safe way to make 
your compounds adaptable for production by modern 


high speed methods, or to increase output from 


older press curing and C.V. installations. 


Vv R.T. Vanderbilt Co., inc 


230 PARK AVENUE ° NEW YORK 17, N.Y. 














By Z. T. OSSEFORT, R. F. SHAW, E. W. BERGSTROM 


U. 


2: 


THE useful service and storage life of rubber articles 
is affected by a variety of factors among which are 
heat, oxygen, ozone, light, and internal reactions leading 
to degradation such as continued vulcanization and poly- 
merization. The Army Ordnance Corps, as the largest 
military user of rubber items, has supported an extensive 
research and development program directed toward in- 
vestigating these factors with the ultimate objective of 
writing realistic specifications which will insure the pro- 
curement of rubber goods having improved aging re- 
sistance. 


Army Ordnance Aging Programs 

The interest of Army Ordnance and other Depart- 
ment of Defense agencies, with reference to rubber 
aging, is considerably different from that of most com- 
mercial users of rubber items. This interest embraces 
two primary considerations: (1) availability in storage 
of essential rubber items (in usable condition) for emer- 
gency use without recourse to the time-consuming proc- 
esses of manufacture and procurement, and (2) avoid- 
ance of continual replacement (at great expense to the 
tax payer) of essential rubber products due to their 
deterioration while in storage. During these times of 
uncertain global conditions, such considerations assume 
even greater importance. 

The principal objectives of the Army Ordnance aging 
program on rubber have been to determine: (1) the 
basic factors involved in aging and relative importance 
of each, (2) which accelerated aging method gives the 
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best correlation with “natural” aging, (3) which physical 
and/or chemical property gives the best indication of 
aging resistance, (4) what can be done to improve the 
aging resistance of rubber, and (5) how to develop 
specifications which insure procurement of rubber end- 
items having adequate aging resistance for military 
applications. 

This program has revealed that the most severe aging 
factors are ozone, heat, and oxygen. Attack by ozone 
is rapid, dramatic, readily apparent to the eye and 
leads in many cases to immediate failure of the article. 
Most of the other aging processes are less obvious 
and generally do not cause rapid destruction of the 
end-item. These latter processes manifest themselves 
primarily in physical property changes in the rubber, 
i.e., lowered elongation and tensile strength and an 
ever-increasing modulus and hardness which may even- 
tually lead to complete embrittlement. 

In the vast majority of cases, however, it is prac- 
tically impossible to relate the effects of such aging 
directly to end-item failure. A lowered performance 
efficiency and shorter service life can only be inferred 
from a measured reduction in physical properties of the 
rubber product. 

It is fortunate, at least from an investigational stand- 
point, that ozone deterioration can be separated from 
the other aging factors by the simple expedient oi 


The opinions or assertions contained herein are not to be 
construed as official or reflecting the views of the Department 
of the Army. 











Fig. |. Outdoor exposure rack for aging natural rubber 
compounds 


removing stresses from the rubber samples during aging. 
Also, ozone deterioration is generally present only 
during atmospheric exposure while the other aging fac- 
tors are present regardless of the storage environment. 
A great deal of information has been published on 
the effects of ozone cracking and means for its preven- 
tion.-° The present writing will be restricted to those 
factors except ozone which are responsible for the de- 
terioration of rubber goods during long-term storage. 


Chemical Changes during Aging 

The chemical changes produced during aging of vul- 
canizates based on the diene rubbers are of three 
principal types: 

1. The long polymeric chains may be joined together 
or “cross-linked” by various agents such as oxygen. 
sulfur, and alkyl bridges. 

2. The polymeric molecules may be ruptured and 
broken into two or more smaller fragments by reaction 
with ozone or oxygen. This is the so-called “chain- 
scission” reaction. 

3. The chemical nature of the side groups along 
the chains may be altered by oxidation. 


Accompanying Physical Changes 

The chemical changes produced by each of these 
reactions are associated with specific changes in the 
physical properties of the vulcanizate. Thus the cross- 
linkage reaction is generally accompanied by a lowered 
elongation with increased hardness, stiffness (modulus). 
and tensile strength. The chain scission, on the other 
hand, causes a softening of the rubber and lowering 
of tensile strength with increased elongation. The modi- 
fication of side groups causes changes in properties 
which vary with the nature of the changes in these 
groups. Stress-strain properties are usually not affected 
markedly, but “chemical” properties such as solvent 
resistance are affected 
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Since all three chemical changes must be presumed 
to be occurring simultaneously during aging, the result- 
ing physical properties will depend upon which of the 
reactions predominates. Consequently, if one wishes to 
deduce which aging reaction is predominant in a given 
aging process, he may examine the physical properties 
after the aging process and reason back as to which 
reaction caused most of the aging. 

Numerous long-term “natural” and accelerated aging 
results (air oven at 158 and 212° F.) have been analyzed 
in this manner, and it was found that, in general, for 
compounds protected by antioxidants, hardness, mod- 
ulus, and tensile strength increased (except for natural 
rubber in which tensile decreases) while elongation was 
lowered. These are exactly the changes associated with 
the cross-linkage reaction (1 above) and tend to indicate 
that this is the predominating aging process. 


Curing Systems Examined 

The use of non-free sulfur curing systems to produce 
excellent resistance to the above-described effects ot 
aging has long been known. Such cures have been and 
are being investigated by this laboratory since they 
appear to provide one of the best means for obtaining 
rubber compounds having superior resistance to aging. 
The present work was performed with the objective of 
reemphasizing the importance of properly choosing the 
curing system in order to obtain rubber vulcanizates 
with good resistance to aging. To this end, aging studies, 
both accelerated and long-term “natural.” were made 
using the following four curing systems: 

1. Sulfur plus sulfur-bearing accelerators. 
Sulfur-bearing accelerators only. 

Dicumyl peroxide. 

4. High-energy (gamma) radiation. 

A comparison of the aging of vulcanizates pre- 
pared using these systems both with and without anti- 
oxidant will be presented in an effort to demostrate the 
following principal points: 

1. When the proper choice of curing system is made, 
atmospheric oxygen is relatively unimportant in aging 
of rubber. 

2. Rubber compounds cured by sulfur plus sulfur- 
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bearing accelerators are especially sensitive to aging 
by oxygen. 

3. Choice of proper curing system is more impor- 
tant for obtaining age resistance in rubber vulcanizates 
than use of antioxidant. 

4. Antioxidants are important in providing age re- 
sistance to rubber compounds cured with peroxide, 
radiation, or free sulfur plus accelerators, but certain ac- 
celerator cures age well even in the complete absence 
of antioxidant. 

5. The transference of compounding ingredients be- 
tween rubber compounds aged in an air oven is only ot 
importance with particularly “age sensitive” compounds. 

6. Change of elongation represents the most reliable 


“J. M. Buist, G. N. Welding, Trans. Inst. Rubber Ind., 21, 49 
(1945). 

‘J. Crabtree, A. R. Kemp, Ind. Eng. Chem., 38, 278 (1946). 

*H. A. Winkelmann, [bid., 44, 841 (1952). 

°R. F. Shaw, Z. T. Ossefort, W. J. Touhey, RUBBER WoRLD, 
130, 5, 636 (1954). 
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degree in chemistry from Augustana College in 
1940. 








R. F. Shaw 


The Authors 








E. W. Bergstrom, Jr. 


Mr. Shaw was chief chemist for the American 
Container Corp. from 1940 to 1942 and from 
late 1945 until late 1946. From 1942 until De- 
cember; 1945, he was an engineering officer in 
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criterion for following and assessing the aging of diene 
rubbers. 


Procedure and Results 

In the work which will subsequently be described, a 
wide variety of rubber formulations was used. For 
ready reference these have all been grouped together 
and are presented in Table 1. 

All compounds in Table | were mixed, cured, and 
tested in accordance with ASTM" procedures where 
applicable. For the accelerated tests, the original phys- 
ical properties were determined 24 hours before the 
samples were placed in the aging tests, and the aged 
physical properties were determined 16 to 72 hours 
after the samples had been removed from the aging 
media. Three specimens were used for each determina- 
tion of the elongation at 400 psi. (NBS strain tester)’ 
and five specimens for the other tests. Departures from 

° American Society for Testing Materials, 1916 Race St., Phila- 


delphia, Pa. 
“India RUBBER WoRLD, June, 1948, p. 367; July, 1948, p. 513. 
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ASTM procedures or special tests used will be described 
in greater detail at the appropriate point in the text. 


Long-Term Atmospheric and Shelf Aging 

Table 2 indicates the order of magnitude of the de- 
terioration experienced during storage (natural aging) 
of truck tires in atmospheric exposure. The tires were 
unused and varied in age as shown. 

DUMBBELL TIRE TREADS. Specimens were 
from the tire treads and tested in comparison with the 
original values of the tread stock as obtained from the 
tire manufacturer. Theses results indicate that elonga- 
tion drops very severely during long-term storage, but 
tensile and hardness are only little affected. (Some of 
the results obtained in later work actually yielded in- 


taken 


crease tensile values over the original.) 

An interesting observation made during these studies 
was that the depth at which the specimen was taken 
from the tire tread section had no appreciable effect on 
the degree of aging. Results in Table 3 illustrate this 
point. 
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TABLE 2. AVERAGE CHANGE IN PHYSICAL PROPERTIES 
OF TIRES WITH NATURAL AGING 


Tensile, Elongation, Avg. 

Age of No. of % of % of Hardness 
Tire, Tires Orig. Orig. (Shore A) 
Years Tested Value Value Increase 

5 eat 83 55 8 

6 9 80 65 6 

7 3 71 39 10 

8 3 75 48 9 


rubber compounds based on two different curing sys- 


tems. 

The very excellent age resistance of the accelerator- 
cured (Al compound) rubber during both outdoor and 
shelf aging is much in evidence and in sharp contrast 
with the poor aging of the sulfur-cured compound. It is 
evident that atter only three years outdoors the sulfur 





TABLE 3. PHYSICAL PROPERTIES TAKEN AT VARIOUS DEPTHS FROM THE TIRE TREAD SURFACE INWARD 


Tire 
Serial No. 
488M7910 
14382A2 
8G124815 
A79T0401 
G34L9640 


W635981 


055503229 


Physical 
Property 
Tensile, psi. 

Elong., % 
Tensile, psi. 
Elong., % 
Tensile, psi. 
Elong., % 
Tensile, psi. 
Elong., % 
Tensile, psi. 
Elong., % 
Tensile, psi. 
Elong., % 
Tensile, psi. 
Elong., % 


Properties Listed in Order of Layers from Tread Inward 


Ist 
1570 
430 
1500 
390 
1270 
460 
1520 
390 
1470 
390 
1590 
300 
1180 
340 


2nd 
1200 
350 
1800 
450 
1270 
500 
1560 
360 
1475 
370 
1600 
300 
1600 
410 


3rd 
1050 
340 
1850 
440 
1470 
540 
1740 
390 
1450 
350 
1160 
250 
1490 
400 


Note: Tires were five to six years old at time of test. 
*No original sample. 
TABLE 4. 
OUTDOOR AND SHELF AGING OF SULFUR VS. NON-FREE 
SULFUR CURED NATURAL RUBBER 


Compound Hardn- 
and Cur- Elonga- __siness, 
ing System Aging Time Tensile, tion, Shore 
and Condition Psi. % A 
Al— original 2675 650 46 
Accele 1 yr.—outdoors 2500 600 48 
rators 3 yrs.—outdoors 2150 560 46 
only 5 yrs.—outdoors 1640 600 50 
64437— original 3730 490 75 
Sulfur+ 1 yr.—outdoors 2800 390 79 
accel- 2 yrs.—outdoors 2300 330 80 
erator 3 yrs.—outdoors 980 150 80 
4 yrs.—outdoors 735 130 78 
Al— original 2675 650 46 
Accel- 1 yr.—shelf 2895 625 50 
erators 3 yrs.—shelf 2650 640 48 
only 5 yrs.—shelf 2910 585 52 
7 yrs.—shelf 2790 630 55 


Owing to the difficulty in preparing specimens, a con- 
siderable dispersion of results was obtained, but it is 
evident that deterioration was quite uniform through- 
out the tire cross-section. 

Since little was known about the composition of these 
ures, conclusions regarding the relation of aging to 
curing system could not be made. The information 
which was obtained and knowledge as to common prac- 
tice in tire manufacture as well as the aging character- 
istics of these vulcanizates indicate that these tires were 
based on a sulfur plus sulfur-bearing accelerator curing 
system. 

NR Svass. To obtain the information necessary to 
relate “natural aging to the type of curing system used 
in preparing the rubber, results of long-term atmos- 
pheric (Figure 1) and shelf exposure (unstressed) of 
rubber specimens must be examined. In Table 4 are pre- 
sented data for outdoor and shelf aging of natural 
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Orig. Unaged 


4th 5th 6th 7th Composition 

1150 1550 1310 1250 1635 
340 420 400 350 500 

1720 1480 1470 1080 2700 
430 400 410 330 790 
1270 1240 1610 1610 a 
500 440 580 540 

1430 1540 = 1635 
340 340 _ = 500 

1525 1740 . = 1635 
350 350 - — 500 
980 - - —_ * 
210 — 

1420 — = 2250 
350 - - — 485 


TABLE 5. OUTDOOR AGING ‘OF SULFUR VS. NON-FREE 
SULFUR-CURED SBR 


Compound Hard- 
and Cur- Elonga- ness, Strain, 
ing System Aging Tensile, tion, Shore %E. @ 
Time Psi. % A 200 Psi. 
si— original 1650 690 58 — 
Accelera- 1 yr. 1650 550 70 — 
tors only 3 yrs. 1640 540 68 — 
4 yrs. (2045) 520 72 — 
5 yrs. 1970 510 73 _— 
430— original 2040 480 57 105 
Sulfur + lyr. 2435 370 65 51 
accelera- 2 yrs. 2170 340 72 47 
tor 3 yrs. 1820 290 72 42 
4 yrs. 2065 240 72 30 
64443— original 2315 485 69 63 
Sulfur+ lyr. 1850 350 76 41 
accelera- 2 yrs. 1980 360 77 45 
tor 3 yrs. 1880 230 81 30 
4 yrs. 1660 220 78 30 


TABLE 6. SHELF AGING OF SULFUR VS. NON-FREE SUL- 
FUR-CURED SBR 


Compound Hard- 

and Cur- Elonga- ness, Strain, 
ingSystem Aging Tensile, tion, Shore %E. @ 
Time Psi. % A 200 Psi. 

si— original 1650 690 58 — 

Accelera- 1 yr. 1750 675 60 _ 

tors only 3 yrs. 1800 670 62 ; 

5 yrs. 1855 660 65 - 

7 yrs. 1770 600 67 — 

430 original 1930 420 56 149 

Sulfur+ 1 yr. 2385 390 65 59 

accelera- 2 yrs. 2495 370 71 51 

tor 3:'yra. 2170 330 62 43 

4 yrs. 2330 320 66 45 

5 yrs. 2265 310 66 43 





cured rubber had deteriorated to the point of failure for 
most applications; while the non-free sulfur-cured rub- 
ber is still useful after five years outdoors and essenti- 
ally unchanged after seven years’ shelf aging. 
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In Table 5 the outdoor aging of sulfur and non-free 
sulfur-cured styrene-butadiene rubber (SBR)8 compounds 
is compared. At this point it should be stated that the 
degradation of tensile strength is not a prime factor in 
the aging of SBR as it is in natural rubber. In fact, in 
SBR the tensile strength usually increases during the 
early stages of accelerated aging, and as these results in- 
dicate, tensile strength also tends to increase during 
long-term natural aging. 

The principal changes in physical properties resulting 
from the aging of SBR are increased modulus and hard- 
ness and decreased elongation. With these facts in mind, 
it is evident that the accelerator-cured SBR compounds 
aged less than the sulfur cured. The rapid rise of modu- 
lus in the sulfur-cured rubbers is shown by the sharp 
drop in NBS strain values. Unfortunately, NBS results 
are not available for the non-free sulfur-cured SBR. 

Results of shelf aging of similar compounds shown in 
Table 6 bring out the same conclusions. These data 
show that the sulfur-cured compound has aged more 
after five years’ shelf storage than the accelerator- 
cured rubber has after seven years. 

Some results on the outdoor and shelf aging of sulfur 
and non-free sulfur-cured nitrile rubbers are given in 
Tables 7 and 8 respectively. The same general trends 
are noted with the nitrile rubbers as were observed with 
SBR. 


TABLE 7. OUTDOOR AGING OF SULFUR VS. NON-FREE 
SULFUR-CURED NITRILE RUBBER 


Compound Hard- 
and Curing Elonga- ness, _ Strain, 
System Aging Tensile, tion, Shore %E. @ 
Time Psi. % A 200 Psi. 
N3— original 850 1120 40 _ 
Accelera- 1 yr. 750 850 50 - 
tors only 3 yrs. 745 — 48 — 
4 yrs. 805 840 50 - 
5 yrs. 890 785 51 - 
441— original 1520 360 63 83 
Sulfur+ 1 yr. 1550 300 73 46 
accelera- 2 yrs. 1540 280 82 37 
tors 3 yrs. 1450 220 79 29 
4 yrs. 1650 210 83 25 
5 yrs. 1385 190 84 22 


TABLE 8. SHELF AGING OF SULFUR VS. NON-FREE SUL 
FUR-CURED NITRILE RUBBER 


Compound Hard- 
and Curing Elonga- ness, Strain, 
System Aging Tensile, tion, Shore %E. @ 
Time Psi. % A 200 Psi. 
N3— original 850 1120 40 - 
Accelera- 1 yr. 985 1100 42 
tors only 3 yrs. 870 1150 38 
4 yrs. 835 1115 40 
7 yrs. 965 1020 47 
441— original 1370 340 64 74 
Sulfur+ 1 yr. 1410 335 70 58 
accelera- 2 yrs. 1530 320 ps 62 
tor 3 yrs. 1460 = 71 50 
4 yrs. 1645 290 71 49 
5 yrs. 1745 270 71 45 


None of the compounds discussed thus far was cured 
with a high level of sulfur with the exception of the 
natural rubber compound which had three phr. These 
compounds were not set up with the deliberate intent 
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of showing the superior aging of non-free sulfur over 
sulfur cures. If this were the case, a higher level of 
sulfur would have been used in the sulfur-cured com- 
pounds. 

The results thus far presented lead to the conclusion 
that the aging of diene rubbers during outdoor and 
shelf aging (unstressed) can be considerably reduced by 
the proper choice of curing system. It is also indicated 
that vulcanizates prepared using free sulfur as part of 
the curing system have a particular sensitivity to the tac- 
tors producing aging of the rubbers. 


Accelerated Aging Studies 


In order to determine whether the use of increased 
quantities of antioxidants would improve the age re- 
sistance of sulfur-accelerator cured SBR, a series of 
compounds using various quantities and types of anti- 
oxidants was investigated. Results of these tests are 
provided in Table 9. As may be seen, neither the amount 
nor type of antioxidant added to these compounds af- 
fected their resistance to air oven aging. 


TABLE 9. EFFECT OF ADDED ANTIOXIDANT ON AIR 
OVEN (ASTM D 573-52) AGING OF SBR 


$12 $12 S12 S12 
$12 Al8 Al19 A20 A22 
Parts of 
Antioxidant 
Added 
per 100 Neozone D 1 0 
AgeRite Resin D 1 0 1 
R. H.C. Octamine 0 l 


Nature of Test Conditions 

Tensile, original 2670 2740 2810 2740 2720 
psi. 7 dys. @ 158° F. 2660 2850 2800 2740 2730 

70 hrs. @ 212°F. 2500 2640 2680 2600 2500 

Modu- _ original 1490 1410 1390 1450 1380 
lus, 7 dys. @ 158° F. 2290 2270 2040 2000 1960 
psi.@ 70hrs.@212°F. none none none none none 
300% 

E. 

Ulti- original 470 480 500 470 500 
mate 7 dys. @ 158° F. 360 360 360 340 - 
elon- 70hrs.@212°F. 300 290 300 270 280 
gation, 

% 

Elonga- original 139 137 140 139 °= 141 
tion 7 dys. @158°F. 102 102 104 104 = 103 
@400 70hrs. @ 212°F. 88 85 86 88 89 


psi., 
NBS 

Hard- original 64 64 64 64 64 
ness, 7 dys. @ 158° F. 67 69 68 68 68 
Shore 70hrs. @ 212°F. 72 71 70 71 72 
A 
W/, 7 dys. @ 158° F. —0.4 —0.6 —0.7 —0.6 
Weight 70 hrs. @ 212° F. 1.7 —1.4 —1.8 —1.6 
change 


The compound (S12A18), having no added antioxi- 
dant, resisted the effects of oven aging as well as those 
compounds having One or two parts antioxidant added. 
These compounds were all prepared using an ordinary 
SBR polymer which contained the usual 1.25 parts anti- 
oxidant. It appears, therefore, that a “leveling” effect 


8’ ASTM Designation D 1418-56 T for styrene-butadiene rubber 
now replaces GR-S or “Government Rubber Styrene.” 


873 








TABLE 10. EFFECT OF ANTIOXIDANT AND CURING SYSTEM ON THE RESISTANCE OF SBR* TO OVEN AGING FOR 70 
HOURS AT 212 F. 


RIA Anti- 

Cpd. Type oxidant Type Sample — 

No. Curative (PBNA) Oven Combination Orig. 
$52A Sulfur-accelerator 0 modified? alone 2420 
$52 Sulfur-accelerator 2 modified + alone 2430 
$52AC Accelerators only 0 modified+ alone 2260 


$52C Accelerators only 2 


together 
$52 Sulfur-accelerator 2 
together 
S52AC Accelerators only 0 


together 
$52C Accelerators only 2 modifiedt all4cpds. 2250 
together 
$52C Acceleratots only 2 modified with S52 2250 
$52 Sulfur-accelerator 2 modified+ with S52C 2430 
S$52A Sulfur-accelerator 0 modified? with S52AC 2420 
S52AC Accelerators only 0 modified with $52A 2260 
S$52A Sulfur-accelerator 0 conventionalt alone 2420 
$52 Sulfur-accelerator 2 conventionalt alone 2430 
S52AC Accelerators only 0 conventionalt alone 2260 
$52C Accelerators only conventional ft alone 2250 
$52A Sulfur-accelerator 0 conventionalt all 4 2420 
together 
$52 Sulfur-accelerator 2 conventionalt all 4 2430 
together 
S52AC Accelerators only 0 conventionalf all 4 2260 
together 
$52C Accelerators only 2. conventionalt all 4 2250 
together 
S52AC Acceleratorsonly 0 conventionalf with $52A 2260 
S52A Sulfur-accelerator 0 conventionalf with S52AC 2420 
$52 Sulfur-accelerator 2 conventionalt with S52C 2430 
$52C Accelerators only 2 conventionalf with $52 2250 
$52 Sulfur-accelerator 2 conventional? with S52A 2430 
S52A Sulfur-accelerator 0 conventionalt with $52 2420 


*Special polymer containing zero antioxidant. 


ASTM D 573-52 air oven modified to prevent recirculation of air. 


ASTM D 573-52 oven as received from manufacturer. 


modified? alone 2250 
S$52A Sulfur-accelerator 0 modified + all 4 spds. 2420 


modified? all 4cpds. 2430 


modified?  all4cpds. 2260 


% E. @ 400 


Tensile, Psi. 300% Mod. % Elong. Shore A Psi. (NBS) 


Aged { Orig. Aged Orig. Aged Orig. Aged Orig. Aged 
1350 13830 — 480 170 67 70 147 71 
2650 1260 2580 530 310 65 71 148 84 


2390 §=830 1340 570 460 63 66 181 =150 
2400 900 1250 620 510 63 65 179143 


2200 1380 — 480 250 67 75 147 81 
2510 1260 — 530 320 65 75 148 87 
2480 830 1240 570 490 63 69 181 39150 


2400 900 1290 620 510 63 70 179 =152 


2420 900 1370 620 499 63 65 179 = 138 
2590 1260 2490 530 320 65 74 148 83 
1500 1380 — 480 180 67 fs 147 71 
2490 830 1340 570 480 63 67 181 142 
1420 13830 — 480 230 67 75 147 68 
2540 1260 2350 530 330 65 83 148 73 
2510 830 810 570 540 63 67 181 =139 
2520 900 1230 620 500 63 66 179 =136 
2380 1380 — 480 290 67 13 147 79 
2530 1260 2350 530 330 65 75 148 80 
2520 830° 1210 570 520 63 70 18i Is 
2370 900 1160 620 500 63 69 179 =: 137 
2480 830 1240 570 490 63 66 181 = 143 


1300 1380 = 480 180 67 74 147 66 
2470 1260 2340 530 320 65 73 148 83 


2430 900 1210 620 500 63 66 179 = 139 


2640 1260 2410 530 330 65 74 148 81 
2310 1380 : 480 280 67 74 147 78 





is Observed here in that the 1.25 parts antioxidant which 
is normally in the polymer provides as much protection 
as can be obtained by antioxidants under these 
conditions. 

AIR OVEN MOpiFICATION AND Tests. Air oven aging 
was used throughout the work reported herein since 
previous information obtained at this laboratory and in 
the literature? had indicated that air oven aging could 
be correlated with natural aging better than other ac- 
celerated aging tests such as the oxygen and air bombs. 
The mechanical convection air ovens (ASTM D 573- 
52) used for aging, however, suffer from many defects, 
chief among which are the following: 

1. Temperature deviations of standard commercial 
ovens were found to be greater than permitted by 
ASTM requirements. 

2. Rate of air flow is not specified and is difficult to 
measure and control. 

3. Transference or migration cf compounding ingre- 
dients between different vulcanizates being aged simul- 
taneously may occur, 

4. Heated air is recirculated over the specimens. 

In order to prevent recirculation of air over the speci- 
mens being aged, one of the standard ovens (ASTM D 
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573-52) used in this work was modified as shown in 
Figure 2. As may be seen. a solid sheet of aluminum has 
been substituted for the diffuser wall which was at the 
left of the aging chamber. 

Temperature deviations in the aging chamber for dif- 
ferent points at a given time, or for the same point at 
different times were measured by inserting six iron- 
constantan thermocouples through the exhaust vent and 
spotting them at various locations. The maximum de- 
viation at different points throughout the aging cham- 
ber was + 2° F., and the deviation due to the on-off cy- 
cle controlled by the thermostat was +2.5° F. at 212° F. 

Since these variations were not within the limits of 
+1.8° F. as set by ASTM D 573-52, two additional 
oven modifications were made. In the original oven the 
sensing element of the thermostat was clamped to the 
metal wall behind the heater panel. To reduce the heat 
transfer between the element and this wall and to per- 
mit better air flow over this sensing element, two *) ,- 
by one- by one-inch pieces of pressed asbestos board 
were placed between the sensing element and the wall. 
The last modification consisted of replacing the micro- 


8 R, A. Youmans, G. C. Maassen, Ind. Eng. Chem., 47, 1487 
(1955). 
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switch in the thermostat by a more sensitive micro- 
switch. 10 

After these modifications had been made, the tem- 
perature variation at any one location was reduced to 
+0.5° F. and the temperature variation throughout 
the chamber was +-1.7° F. bringing this oven within 
the limits allowed by ASTM D 573-52. 

Using this modified oven and a conventional oven, 
accelerated aging tests were conducted on a group of 
SBR compounds based on two curing systems, viz., sul- 
fur-accelerator and accelerators only. The age resist- 
ance of these compounds was tested both with and with 
out antioxidant. A special SBR polymer!! to which no 
antioxidant had been added at time of manufacture was 


used. 


TABLE 11. TRANSFERENCE EFFECTS PRODUCED DUR- 
ING OVEN AGING OF S52A COMPOUND—-70 HOURS 
@ 212° F. 


Aged Alone or Aged in Presence 


Nature With Compounds of Other Com- 
of Type Not Containing pounds Contain 
Test Oven Antioxidant ing Antioxidant 

Tensile, - original 2420 original 2420 
psi. modified aged (alone) 1350 aged(w/S52, 

$52C, and 
$52AC) 2200 
modified aged 1500 aged(w/S52, 
(w/S52AC) $52C, and 
$52AC) 2380 
conventional aged (alone) 1420 aged 2310 
(w/S$52) 
conventional aged 1300 
(w/S52AC) 

% Elong- original 147 original 147 
ation modified aged (alone) 71 Aged (w/S52, 81 
at 400 $52C, and 
psi. $52AC) 

NBS modified aged 71 


(w /S52AC) 
conventional aged (alone) 68 aged (w/S52, 79 
$52C, and 


S52AC) 
conventional aged 66 aged(w/S52) 78 
(w/52AC) 

Ulti- original 480 original 480 
mate, modified aged (alone) 170 aged (w/S52, 250 
elong- $52C, and 
ation, S52AC) 

% modified aged 180 
(w /S52AC) 
conventional aged (alone) 230 aged (w/S52, 290 
$52C, and 
S$52AC) 
conventional aged 180 aged (w S52) 280 
(w/S52AC) 

Hard- original 67 original 67 
ness, modified aged (alone) 70 aged (w/S52, 75 
Shore $52C, and 
A S52AC) 

modified aged 75 . 
(w/S52AC) 
conventional aged (alone) 75 aged (w/S52, 75 
$52C, and 
$52AC 
conventional aged 74 aged (w S52) 
(w/S52AC) 74 


Results of these tests are given in Table 10. An ex- 
amination of these data brings out several interesting 
points. What is perhaps the most important point is the 


” No. RR441, Kalper Switch, Microswitch Corp., Freeport, IIl. 
“ Prepared by Government Laboratories, University of Akron, 
Akron, O 
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fact that a vulcanizate cured with accelerators only 
(SS2AC) and containing absolutely no antioxidant had 
much better aging resistance than a sulfur-cured com- 
pound (S52) containing two parts of antioxidant. In fact 
the addition of antioxidant did not substantially im- 
prove the accelerator-cured rubber from the aging 
standpoint, which point leads one to the conclusion that 
the type of curing system used is more important in ob- 
taining good resistance to aging than use of antioxidant. 

To show the effects of transference or migration of 
compounding ingredients between compounds aged si- 
multaneously, some of the data in Table 10 were re- 
arranged and are presented in Table 11. Only the com- 
pound possessing the poorest resistance to aging in this 
group (S52A-sulfur cured with zero antioxidant Table 
10) gave evidence of transference effects. 

The results in Table 11 indicate that S52A exhibits 
much less aging when aged in the presence of other 
compounds which contained antioxidant. When, for ex- 
ample, it was aged with S5S2AC, which contained no 
antioxidant, no improvement of aging was noted. It 
appears from these data that an extremely low level of 
antioxidant (as may be acquired through transference) 
is sufficient to protect a completely uninhibited sulfur- 
cured compound during this test. 

Any effects due to transference could not be detected 
in the other three compounds. This was probably due to 
the fact that these compounds were not sensitive enough 
to the extremely small quantities of material which 
would be lost or gained by transference. Use of an aging 
test to determine transference in such compounds is 
not suitable for two chief reasons. 

1. As shown in Table 9, even large increases in anti- 
oxidant cannot be detected by an aging test in a com- 
pletely inhibited stock. 

2. Compounds based on the sulfurless cure have such 
:00d aging properties that the minute quantities of in- 
gredients transferred do not produce any apparent 


effects. 


(To be continued) 


Industrial Growth Rates 


The annual growth rate in the rubber industry is now 
5.44%, according to a recently released survey by the 
Stanford Research Institute. The growth rate of U. S. 
population is estimated at 1.13%, indicating that the use 
of rubber products in this country is growing five times 
faster than the population. 

Other segments of the economy, however, are in more 
accelerated expansion. Industrial chemicals top the In- 
stitute’s list with an annual growth rate of 10.78%. 
Transportation equipment follows with 8.56, while 
general machinery manufacture is rated at 8.42. 

Some other annual growth rates are as follows: non- 
ferrous metals, 6.57% ; steel, 5.43%: paper and paper- 
board, 4.86%; paint, 4.55%; petroleum, 4.52%; con- 
struction, 3.63% 2.39%. 


: energy, 3.34%; and textiles. 2. 
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Factors Affecting Laboratory Cut-Growth 
Resistance of Cold SBR Tread Stocks! 


By FE. E. AUER. kK. W. DOAKY IL. J. SCHAFFNER 


United States Rubber Co., General Laboratories. Passaic, N. J. 


Important new relations between the laboratory 
crack-growth resistance of styrene-butadiene rubber 
vulcanizates and their modulus and breaking elonga- 
tion have been established. 

The logarithm of the cut-growth resistance is 
shown to be a linear function of modulus; the rela- 
tion has important practical significance. 


SPECIMEN 


























Fig. |. Details of specimen used by U. S. 
Rubber for determining flex-cracking re- 
sistance on the modified De Mattia ma- 
chine. Test conditions are as follows: angle 
of bend, 0 to 85 degrees; frequency, 287 
cycles/min.; temperature, 80 to 150° F.; 
piercing needle, 0.037-inch in diameter 


THE relatively poor groove cracking resistance of 
cold styrene-butadiene (SBR)* tread stocks is one of 
their principal defects. Groove cracking failures in tires 
involve the process by which small cracks, initiated 
by sharp objects or by ozone. grow in size as the 
repeatedly The mecha- 
nism of fatigue cracking failures of this type is not clearly 
understood. Consequently agreement on methods of 
measuring crack-growth resistance in the laboratory and 
on techniques for making tread compounds less suscep- 
tible to groove cracking is not easy to attain. 

A completely satisfactory mechanism must explain 
such failures in terms of certain fundamental properties 
of the stock, such as the stress-strain properties, hys- 


tire is flexed in service. 
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The elongation at break, however, appears to be 
the primary property governing cut-growth resist- 
ance. An equation which relates these properties 
has been derived. This relation is essentially inde- 
pendent of black loading, type of black, curing 
system, time and temperature of cure, antioxidant, 
and extent of aging. 


teresis, rate and extent of crystallization (if any) of 
the polymer during stretching, oxidation resistance, and 
the like. 

A major obstacle to investigations of the mechanism 
of fatigue cracking of rubber compounds has been the 
lack of reproducibility of the available tests. Thus, un- 
controlled variations in the properties of the individual 
test specimens, particularly in the degree of cure as 
measured by the modulus (stress at 300% elongation), 
have been found in many cases to mask completely the 
effect of compounding variations. Similarly, uncontrolled 
variations in the testing procedure, such as differences 
in strain cycle due to slight irregularities in the way 
replicate samples are mounted in the test machine, fur- 
ther diminish the reproducibility of the test results. The 
difficulties involved in obtaining reproducible results in 
fatigue tests have been canvassed thoroughly by Buist 
(1)* and by Buist and Williams (2) in recent reviews 
of the subject. 

The modified De Mattia cut-growth test that has 
been used in the laboratories of U. S. Rubber (3) for 
many years also suffers from the defects characteristic 
of flexcracking tests in general. Recently, however, it 
has been found possible to utilize this test in such a way 
that results having increased reproducibility and signifi- 
cance can be obtained. Of even greater interest is the 
fact that, by means of the improved testing procedure, a 
deeper insight can be obtained into the mechanism by 
which groove cracking takes place in cold SBR tread 
stocks. 

This paper reports the use of an improved testing 


Presented before the Division of Rubber Chemistry, ACS, 
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technique to establish quantitative relations between cut- 
growth resistance and modulus, or between cut-growth 
resistance and ultimate elongation, of cold SBR stocks. 
Although the cut growth vs. modulus function is of prac- 
tical importance, a more fundamental relation holds 
that the cut-growth resistance of cold SBR black stocks 
is largely determined by their elongation at break, re- 


gardless of other properties. 


Details of the Improved Cut-Growth Test 
The use of the new testing procedure in determining 
cut-growth resistance involves no change in the method 
of making individual measurements by means of the 
modified De Mattia machine. The sample and test con- 
ditions are shown in Figure 1. One-inch-wide test pieces 
are cut from a molded slab 6 x 3 x 0.375-inch, with a 
U-shaped groove 0.187-inch deep. Prior to testing, the 
center of the groove is pierced through with a needle 
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0.037-inch in diameter in order to initiate a cut. The 
samples are then flexed through an angle of 85 degrees 
at the rate of 287 cycles per minute until the cuts have 
grown to approximately 12-inch in length. The machine 
is sO adjusted that the test pieces are in a position of 
zero strain at the beginning of each flexing cycle. The 
results obtained at room temperature (80 5° F.) and 
150 + 3° F. are expressed as cut-growth resistance in 
kilocycles of flexing per inch of crack growth. 

The usual method of characterizing the cut-growth 
resistance of a stock is to average the results obtained 
on a number of test pieces that have a state of cure 
considered optimum for the intended use of the com- 
pound under investigation. The reproducibility of such 
results usually is poor; an important cause is the diffi- 
culty of securing a precisely defined, highly reproducible 
state of cure. Even slight cure variations may produce 
large variations in the cut-growth resistance of the test 
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pieces, and this point is especially true of SBR stocks, 
whose fatigue properties are very sensitive to the state 
of cure. 

The improved method, developed primarily for the 
purpose of minimizing the effect of uncontrolled varia- 
tions in the state of cure, consists of determining the 
cut-growth resistance of each formulation over a very 
wide range of cures. The results are then plotted against 
some physical measure of the state of cure. When the 
modulus (stress at 300% elongation) is used as a 
measure of the state of cure, there results from every 
such test a band of points, each of which represents the 
cut-growth resistance and the modulus of an individual 
test piece. In spite of the error inherent in individual 
cut-growth measurements, it has been found that a 
curve fitted either graphically or by the method of 
least squares to the data thus obtained has a fairly high 
degree of reproducibility. From such a curve, the cut- 
growth resistance of a stock can be determined at any 
desired modulus value, with greater precision and signif- 
icance than was possible previously. 

In using the new method, modulus values are ob- 
tained in the usual manner on test pieces cut from slabs 
6 x 6 x 0.1-inch that are prepared along with the cut- 
growth samples. Swelling measurements have shown 
that the modulus of the tensile test slabs is virtually iden- 
tical with that of the rubber in the grooved region of 
identically compounded and cured  cut-growth test 


pieces. 


Relation Between Cut-Growth 
Resistance and Modulus 


Although the primary purpose for developing the new 
testing procedure was simply to improve the reproduci- 
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Fig. 2. Cut-growth resistance versus 300°, modulus 
for SBR stock containing 52 phr. HAF black 
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bility and increase the significance of cut-growth meas- 
urements, it soon became apparent that through this 
technique a relation between cut-growth resistance and 
modulus is disclosed that is in itself quite important and 
that could be used to study other factors which affect 
cracking. 

For example, a conventional cold SBR tread stock 
containing 52 parts of a high abrasion furnace black 
was cured to various modulus levels as shown in Table 
1. Modulus variations were obtained by varying the 
amounts of accelerator and sulfur and the curing time, 
separately or together. A semi-logarithmic plot of the 
cut-growth resistance (kilocycles per inch growth) 
versus the 300% modulus is shown in Figure 2. The 
results obtained at room temperature fall within a 
well-defined band; while the results obtained at 150° F. 
fall within a lower band. In each case the plot is nearly 
linear over the modulus range of 800-2800 psi, so that 
within this range the results can be expressed by the 
relation 


log (KC/in.) == a-b (M) (1) 

where: KC/in. == cut growth resistance in kilocycles 
per inch. 

M == 300% modulus in pounds per 


square inch. 

a and b are parameters which are con- 
stants for a given stock at a given 
temperature. 


[he cut-growth resistance of SBR tread stocks has 
long been known to decrease with increasing cure, but by 
determining cut-growth resistance as a function of 
modulus over a wide range of cures, the logarithmic 
nature of the decrease becomes clearly evident. The 
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data also reveal an unsuspected maximum in the cut 
growth vs. modulus relation and indicate that the cut- 
growth resistance of a SBR/HAF tread stock may be 
adversely affected if the state of cure is reduced to too 


low a value. 


TABLE 1. COLD SBR COMPOUNDS 


SBR 1500 100 
Carbon black 52 
Softener 6 
Stearic acid 1 
Zinc oxide a 
N,N’-diphenyl-p-phenylene diamine (JZF) 0.35 
Mercaptobenzothiazole 0.6 to1.0 
Diphenylguanidine 0.3 to0.6 
Sulfur t.0to3.5 


Blacks: HMF, FEF, HAF, SAF 
Cure: 30 to 120 minutes at 274° F. 


Similar curves, but with different parameters are 
obtained using equilibrium modulus values measured 
at 300% or 100% elongation. For simplicity, however, 
first pull values at 300% extension were used in all 
data reported here. 

From the data in Figure 2 and from similar data at 
other temperatures, the temperature coefficient of crack 
propagation can be determined at any modulus level. 
Thus at a modulus of 1200 psi. the rate of crack growth 
approximately doubles with every 21° F. (12° C.) rise 
in temperature between 80° and 150° F., and the cut- 
growth resistance at 150° F. is only about 1/10 that at 
80° F. This temperature coefficient agrees well with 
that recently obtained by Buist (1) for SBR tread stocks 
with a Flipper machine (4). The temperature coefficient 
varies somewhat with the modulus and, at any given 
modulus value, with the type of filler used. 


Insensitivity of Cut Growth-Modulus Relation 
To Compounding and Curing Variables 


To obtain the extensive modulus variations required 
by the procedure described above, it is necessary to 
vary the accelerator and sulfur concentrations in the 
stock or the curing time, individually or simultaneously. 
The question immediately arises as to whether these 
curing variations themselves influence the cut-growth 
resistance of the vulcanizates. Generally speaking, a 
SBR stock can be brought to a given modulus by using 
any One of a variety of curing systems and curing con- 
ditions in conjunction with one another. If however, the 
cut-growth resistance corresponding to a given modulus 
depends upon the way in which the modulus is obtained, 
it is clear that reproducible relations between cut-growth 
resistance and modulus will be difficult to obtain. 

For this reason it was necessary to compare the cut- 
growth vs. modulus relations of tread stocks that are 
identical except for the method used to vary the mod- 
ulus. These cold SBR stocks were all prepared from the 
same masterbatch containing 52 parts of high abrasion 
furnace (HAF) black. The formulations, shown in 
Table 2 include: (a.) a conventional curing system with 
varying amounts of sulfur and accelerator and varying 
curing times and temperatures; (b.) a highly efficient 
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low sulfur vulcanizing system with a high accelerator 
content and with varying sulfur levels and curing times; 
(c.) a non-sulfur curing system using tetramethylthiu- 
ram disulfide, with varying curative levels and curing 


times. 


TABLE 2. CURING SYSTEMS FOR SBR. HAF BLACK STOCK 


SBR 1500 100 

HAF black 52 

Softener 6 

Stearic acid 1 

Zinc oxide 3 

Conven- Low 
tional Sulfur Tuex 
Mercaptobenzothiazole 0.6-1.0 - 
Diphenylguanidine 0.3-0.6 
Tetramethylthiuram sulfide* — 1.5 
Sulfur 1.0-3.5 0.35-1.25 - 
— 1.5-10.0 


Tetramethylthiuram disulfidet — 


Cure: 30 to 120 minutes at 274° F. 
15 to 90 minutes at 293° F. 





*Monex, Naugatuck Chemical trade mark, 
+Tuex, Naugatuck Chemical trade mark. 


Figure 3 shows that, within the limits of experimental 
error, the cut-growth vs. modulus relations for any given 
tread stock is independent of wide variations in the 
curing system and in the curing conditions. 


Effect of Antioxidants on 
Cut-Growth Resistance 

Evidence has accumulated which indicates that oxida- 
tion during flexing is a contributing factor in cut-growth 
and fatigue failure of Hevea rubber stocks. Flexcracking 
failure occurs much more rapidly in the presence of air 
than in nitrogen, and antioxidants such as a diphenyla- 
mine-acetone reaction product,® N,N’-diphenyl-p-pheny- 
lene-diamine,® or pheny!-beta-naphthylamine (PBNA) 
improve flexcracking resistance markedly (5). On the 
other hand, any improvement in the flex-cracking resis- 
tance of SBR stocks due to antioxidants was not de- 
tected by previous test methods (6-8). It was of interest, 
therefore, to determine whether the effect of antioxidants 
could be detected by their effect on the more sensitive 
cut-growth-modulus relation of SBR stocks. 

In one set of experiments, PBNA or BLE in combina- 
tion with JZF were added to an antioxidant-free SBR 
containing 52 parts of HAF black. The polymer used 
was a special batch coagulated and dried at low tem- 
perature in order to prevent gel formation, since the 
presence of gel as a result of inadequate stabilization ot 
SBR has been shown to reduce cut-growth resistance 
(8). The stocks were cured by the vulcanizing system 
shown in Table 1, and the amounts of antioxidants are 
shown in Figure 4. Modulus range was obtained by vary- 
ing sulfur from 1.0 to 3.5 parts. 

The results obtained at room temperature, shown in 
Figure 4, reveal a slight, but significant upward shift in 
the plot of log KC/in. vs. modulus, due to the incorpora- 
tion of antioxidants. A smaller shift is observed for re- 
sults obtained at 150° F. Thus, addition of small 


°BLE, Naugatuck Chemical Division, U. §, Rubber, trade mark. 
5JZF, Naugatuck Chemical Division, U. S. Rubber, trade mark 
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amounts of antioxidants improves very slightly the cut- 
growth resistance of otherwise antioxidant-free cold 
SBR tread stocks. In other experiments, not shown in de- 
tail. the addition of up to 4.0 parts of PBNA to a stock 
already containing the normal amount of antioxidant 
gave no further improvement in the cut-growth resis- 
tance. 

These observations lead to the conclusion that the 
oxidation of SBR in the growing crack during the cut- 
growth test is not an important factor in crack propaga- 
tion, in contrast to the behavior of natural rubber. The 
absence of specific effects of antioxidants on cut-growth 
resistance of unaged SBR vulcanizates is in agreement 
with the previously cited observations 


Insensitivity of the Cut Growth-Modulus 
Relation To Aging 

During air aging at elevated temperatures, several 
chemical reactions affecting the modulus of rubber com- 
pounds occur simultaneously. Some of the reactions 
tend to increase the modulus. Among these are the for- 
mation of new cross-links due to oxidation reactions and 
the formation of additional sulfur cross-links due to 
combination of residual free sulfur with the rubber. On 
the other hand, chain-scission reactions simultaneously 
decrease the modulus. 

In the case of SBR vulcanizates, cross-linking reac- 
tions which increase modulus predominate (9). This 
physical change reflects not only a net increase in the 
density of cross-links, but, equally important, a change 
in the kind of cross-links. The new cross-links formed 
during aging are generally considered to consist of both 
carbon-oxygen and carbon-carbon bonds, formed as a 
result of free-radical oxidation reactions, 

The fatigue-cracking resistance of SBR vulcanizates 
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Fig. 4. Effect of antioxidants on cut-growth re- 
sistance versus 300°/, modulus for SBR/HAF 
black stock 
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is known to decrease rapidly during aging (10). In view 
of the data already presented in this paper, it would 
seem quite possible that the loss of cracking resistance 
during aging is simply a function of the increase in the 
modulus of the stock. It is also possible, however, that 
the change in the chemical nature of the cross-linked net- 
work referred to above might establish in the aged stock 
a structure that is inherently poor in flexcracking resis- 
tance. According to the latter view, an aged stock would 
exhibit a much lower cut-growth resistance than does an 
unaged stock having the same modulus. 

By determining the cut-growth-modulus relations of 
SBR stocks before and after aging, it is readily possible 
to distinguish between these two mechanisms. If the loss 
in fatigue resistance during aging is due simply to 
the increase in the number of cross-links, irrespective 
of their chemical character, then the cut-growth resis- 
tance for both aged and unaged stocks will obey the 
same logarithmic modulus relation. But if the change 
in the chemical nature of the cross-links is important, 
the cut-growth resistance for aged stocks will deviate 
significantly from that of unaged stocks having the same 
modulus. 

Such an investigation was carried out on the SBR 
tread stock containing 52 phr. of HAF black, shown in 
Table 1. Cut-growth resistance was determined as a 
function of modulus for unaged vulcanizates and for 
the same stocks after two and four weeks of aging in 
circulating air at 158° F. (Geer aging). The data shown 
in Figure 5 reveal that as aging progressed, the modulus 
of the vulcanizates increased markedly, but the cut- 
growth resistance was affected only to the extent that 
the modulus increased. After the samples were aged two 
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Fig. 6. Effect of Geer aging on cut-growth resistance 
versus 300%/, modulus for SBR/HAF black stock con- 


taining no antioxidant 


and tour weeks, the plot of log (KC/in.) vs. 300% 
stress coincides with that characterizing the unaged 
samples. During Geer aging, changes in the chemical 
nature of the network structure of the vulcanizate evi- 
dently have no effect on cut growth in this SBR formu- 
lation. Similar results have been obtained in studies of 
other types of SBR tread stocks. 

The insensitivity of the cut-growth-modulus rela- 
tions to aging, however, might be due to the effect of 
antioxidant in the stock. As aging progresses, the con- 
centration of antioxidants originally present gradually 
decreases, but it seemed possible that even after several 
weeks of Geer aging, enough residual antioxidant might 
remain to affect the nature of the results. The preceding 
experiment was therefore repeated with the specially 
prepared stock completely free of antioxidant, described 
in the preceding section. The cut growth-modulus rela- 
tion was determined before aging and after two and 
four weeks of Geer aging. The results, shown in Figure 
6, are similar to those obtained with stocks containing 
a normal amount of antioxidant, shown in Figure 5. 
Thus in both cases the effect of Geer aging on cut- 
growth is that caused by the increase in modulus, and 
the benefit of antioxidant stabilizers on the cut-growth 
resistance of SBR vulcanizates is due only to the pre- 
vention of inordinately large increases in modulus. 


Various Types of Carbon Blacks in 
Cold SBR Tread Stocks 


The improved testing technique was employed in a 
comparison of different types of carbon black in cold 
SBR tread stocks. Formulations involving four different 
types of furnace blacks at loadings of 52 phr., but other- 
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Fig. 7. Effect of type of carbon black on cut-growth 
resistance versus 300°/, modulus in cold SBR tread 
stocks 


wise similar, are shown in Table 1. In each case varia- 
tions in the state of cure over a very wide modulus 
range were obtained by varying the acceleration, sulfur, 
and the curing time. A single blend of SBR was used 
for all masterbatches. Carbon black, zinc oxide, and 
softeners were incorporated in a laboratory “B” Ban- 
bury mixer; the discharge temperature, after a 10-minute 
mixing cycle, was 285-300° F. The remaining ingredi- 
ents were incorporated on a mill. 

Figure 7 shows the cut-growth vs. modulus curves 
obtained at 150° F. for each of the formulations of 
Table 1. It will be understood that each curve represents 
a band of data similar to those in Figures 2-6. The results 
show that in the modulus range of 800-2800 psi. each 
type of black gives a logarithmic relation between cut- 
growth resistance and modulus, of the type represented 
by Equation 1. Different blacks, however, give curves 
with different slopes; so the relative ratings of the com- 
pounds depend upon the modulus at which they are 
compared. The reason for confusion about the relative 
ratings of different blacks in SBR undoubtedly lies in 
the fact that cross-overs exist in the cut-growth-modulus 
curves. Thus, HMF and FEF blacks give the best cut- 
growth resistance at low modulus levels; in the range 
normally used for tires, HAF and SAF are superior; 
while at very high modulus (2000 psi. or more) SAF 
black may be best. 

The cut growth vs. modulus relation for stocks con- 
taining the finer furnace blacks (FEF, HAF, SAF) 
tends to exhibit maxima at 300% moduli in the vicin- 
ity of 600 psi. For these stocks the linear logarithmic 
relation between cut-growth and modulus appears to 
break down at low modulus values. For stocks that 
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contain larger particle size blacks, such as SRF (semi- 
reinforcing furnace), there is usually no breakdown in 
the linear relation, even at very low modulus. These 
observations will receive more attention later on. 

Although not shown in Figure 7, the curves represent- 
ing the cut-growth behavior of the different blacks at 
room temperature are. generally speaking, similar to 
those obtained at 150° F. except that the cut-growth 
resistance values obtained at any given modulus level are 
roughly 7-10 times as great at room temperature as they 
are at 150° F. 


TABLE 3. SLOPES AND INTERCEPTS OF CUT GROWTH- 
MODULUS CURVES FOR DIFFERENT BLACKS* 


Value of Parameters 


At Room 


Temperature At 150° F. 
Black a b(x10 ) a b(x10°) 
HMF (Kosmos 40)7 4.17 1.47 3352 1.90 
FEF (Philblack A)t 4.57 1.29 3.20 1.16 
EPC (Wyex)§ 3.39 0.91 42.44 0.77 
MPC (Spheron #6) § 2.97 1.42 2.39 0.68 
HAF (Philblack O)t 3.67 0.74 2.59 0.64 
SAF (Philblack E)? 3.11 0.58 2.44 0.59 


“Values of the parameters, a and b, Equation 1, for linear 
portion of curves. Blacks listed in order to decreasing values of 
b at 150 

United Carbon Co. trade mark. 

tPhillips Chemical Co. trade marks 

SJ. M. Huber Corp. trade mark 

“Godfrey L. Cabot, Inc., trade mark. 


The experiments just described can be extended to 
include other blacks. The blacks tested can then be 


compared with respect to the slopes and intercepts of the 
linear portion of the cut-growth-modulus curves that 
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Fig. 8. Effect of HAF black loading on cut-growth 
resistance versus 300°/, modulus 
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characterize the formulations in which they are present. 
Numerical values of these parameters, designated as a 
and b in Equation 1, have been calculated both at room 
temperature and 150° F. for stocks having six different 
types of black at loadings of 52 phr. The results are 
shown in Table 3. From these values, the laboratory 
cut-growth resistance of any of the stocks can be calcu- 
lated with a fair degree of accuracy at any modulus 
value over the linear range (between 800-2800 psi.) 
through substitution in Equation 1. 

The value of the parameter, b, shows in each case 
the logarithmic decrease in the cut-growth resistance 
brought about by a unit increase in the 300% modulus; 
these values are thus a measure of the sensitivity of the 
cut-growth resistance of the various stocks to changes 
in modulus, regardless of whether the modulus varia- 
tions are brought about by curing or aging mechanisms. 


Effect of Black Loading 

The results so far discussed apply to cold SBR tread 
stocks having a conventional black loading (52 phr.). 
It is of interest to determine how the cut-growth vs. 
modulus relation is affected by substantial variations in 
black loading. Although other types of black (including 
channel blacks) have been investigated as well, the re- 
sults obtained when the HAF black loading in the form- 
ulation of Table 1 is varied from 0 to 100 parts per 
hundred of rubber are typical and are shown in Figure 
8. When cut-growth resistance is plotted as a tunction 
of modulus, a band of points is obtained that is charac- 
teristic for each loading. These bands (and the curves 
which are fitted to them) show an interesting progression 
which covers a very great range of cut-growth values as 
the black loading and the modulus are varied from very 
low to very high values. For modulus levels in excess of 
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Fig. 9. Cut-growth resistance as a function of 
HAF black loading at various 300%, moduli 
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Fig. 10. Cut-growth resistance versus elongation at 


break for SBR/HAF black stocks 


1000 psi. each curve approximates the relation expressed 
by Equation 1, except that the parameters, a and b, 
vary greatly with black loading. 

At low black loadings this linear logarithmic relation 
holds true down to the lowest modulus levels that were 
obtained experimentally. At a black loading of 52 phr., 
however, the linear relation appears to break down at 
low modulus values. At black loadings of 80 and 100 
phr. the linear relations are transformed into curves with 
well-defined maxima. followed by a sharp decrease in 
cut-growth resistance as the modulus is progressively 
decreased below about 1000 psi. 

The curves of Figure 8 can be used to determine the 
cut-growth resistance as a function of the loading of 
HAF black at any modulus level. Constructed with data 
taken from Figure 8, Figure 9 shows cut-growth 
resistance as a function of black loading for modulus 
levels of 800, 1200, and 1600 psi.; a separate curve is 
obtained at each modulus. These curves reveal that for 
any given modulus level there exists a narrow range of 
black loadings within which the cut-growth resistance of 
the vulcanizates is a maximum. For SBR/HAF stocks 
having a normal tire cure, this optimum range lies be- 
tween approximately 45 and 55 phr. of black. Groove- 
cracking resistance decreases rapidly as the black load- 
ing departs, in either direction, from this range. 

From a theoretical point of view it seems perhaps sur- 
prising that the curves of Figure 9 should exhibit max- 
ima. It is possible, however, to demonstrate that the 
form of these curves is directly related to the stress- 
strain characteristics of the stock. The explanation arises 
from the connection that has been found to exist be- 
tween the cut-growth resistance and the breaking elonga- 
tion. This new relation will now be considered. 
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Fig. 11. Cut-growth resistance versus elongation at 
break as log-log plot 


Cut-Growth Resistance in Relation to 
Elongation At Break 

The relation between cut-growth resistance and mod- 
ulus in cold SBR stocks at 150° F. has been shown to be 
dependent on the type of black used and greatly depen- 
dent on the black loading. On the other hand, the rela- 
tion has been found to be virtually independent of sub- 
stantial variations in the curing system, temperature and 
time of cure, antioxidant concentration, extent of air 
aging, etc. These conclusions suggest that the cut-growth 
resistance of SBR stocks, although related to their 
moduli. may be even more fundamentally related to 
some other physical property, in terms of which there 
will result an expression for cut-growth resistance that is 
independent of the type of black and the black loading. 

Figure 10 shows that such a property is the elongation 
at break measured at room temperature. If the cut- 
growth values used in obtaining Figure 8 are plotted 
against the breaking elongation of the corresponding 
vulcanizates instead of against their 300% modulus 
values, the data for the varying black loadings all fall 
within one single band, independent of black loading 
(if, for the moment, we exclude the data for stocks 
having very high black loadings and also very low 
cures). Although the data shown in Figure 10 are for 
SBR/HAF stocks, the relation there indicated has been 
shown to be essentially independent of the type of 
black used. 

A system of curves can be fitted to the data of Figure 
10 which consists of a main spine, with descending 
branches at 60 and 80 phr. of black. These descending 
branches are caused by highly loaded stocks cured to 
very low moduli and reflect the deviations of the corres- 
ponding cut-growth vs. modulus curves from the loga- 
rithmic relation (Figure 8). Actually, the cut-growth vs. 
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Fig. 12. A, left, 300°/, modulus versus elongation at break—effect of HAF black loading; B, 
right, calculated cut-growth resistance versus HAF black loading 


elongation relation tor the stock having 100 phr. of 
black also has a descending branch, but the latter falls 
within the band characterizing the main spine. 

The behavior of stocks with high loadings and also 
low states of cure suggests that the main spine of Figure 
10 actually represents the envelope of a series of cut- 
growth vs. breaking elongation curves, each of which 
passes through a maximum as the breaking elongation 
diminishes from a high value (at a low state of cure) to 
a low value (at a high state of cure). The location of 
these maxima seems to move to the right along the 
envelope as the black loading diminishes. For black 
loadings of 50 phr. or less, the location of the maxima 
presumably occurs at such low states of cure as to be 
virtually impossible to detect experimentally. 

When black stocks, regardless of black loading, are 
all cured to a 300% modulus of 800 psi. or more, the 
descending limbs do not appear, and the cut-growth vs. 
breaking elongation data all fall within the main band 
of Figure 10. Figure 11 shows that on a log-log plot, 
this band is almost linear. It can then be approximately 
represented by a straight line having the equation: 


log (KC/in.) == 3.65 log E, — 8.31 
or (KC/in.) = E, 3-65/2.04 x 108 


wh 
aot See 


where: (KC/in.) == cut growth resistance at 150° F. 
in kilocycles per inch. 
E,, == the breaking elongation as meas- 


ured on the Scott machine? at 
room temperature. 


It should be emphasized that the above equations 
apply only to results obtained on the modified De Mattia 
machine when operated as indicated in Figure 1. 

It is recognized that 


correlations between crack- 


884 


growth resistance measured at 150° F. have been made 
with stress-strain properties measured at room tem- 
perature. If cracking resistance and stress-strain meas- 
urements were both made at the same temperature, the 
constants shown in Equations 2 and 3 would undoubt- 
edly be altered somewhat; also, the experimental data 
might more closely approximate a linear relation on the 
log-log plot. 


Calculation of Cut-Growth Resistance from 
Measurements of Elongation at Break 

Equation 3 signifies that the cut-growth resistance of 
any cold SBR tread stock in this test can be calculated 
if the breaking elongation of the stock is known. While 
this statement applies without qualification only if stocks 
having both very high black loadings and very low 
states of cure are excluded, it holds for all practical 
tread vulcanizates since these are usually cured to 300% 
modulus values of 800 psi. or more. 

Equation 3 can be used to explain the maxima which 
characterized the curves of Figure 9. Thus, the pro- 
cedure for calculating the cut-growth resistance as a 
function of carbon black loading in cold SBR/HAF 
tread stocks cured to a 300% modulus of 800 psi. is 
summarized in Table 4, and the results are shown in 
Figure 12. 

The first step is to determine, over a wide range of 
cures, the stress-strain properties of stocks having 
amounts of HAF black. The 300% modulus is then 
plotted against the breaking elongation, as shown in 
Figure 12A. From each of these curves, the breaking 
elongation that corresponds to a 300% modulus of 800 
psi. is then determined. Finally, these breaking elonga- 
tions are substituted into Equation 3, and the calculated 
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cut-growth resistance values are plotted against the 
corresponding black loadings, as indicated in the curve 
in Figure 12B. This curve is seen to have the general 
features of the corresponding curve in Figure 9, and 
the calculated cut-growth resistance values do not differ 
greatly from those obtained experimentally. 


TABLE 4. CALCULATION OF CUT-GROWTH RESISTANCE 
AS FUNCTION OF HAF BLACK LOADING IN TREAD 
STOCKS CURED TO 800 PSI. MODULUS 


Calculated 150° F. 


Black % Breaking Elongation Cut-Growth Resist- 
Loading of Stock When 300% ance in Kilocycles per 
(Phr.) Modulus Is 800 Psi. Inch (Equation 3) 
0 — a 
13 320 7 
26 540 46 
40 650 91 
46 640 86 
a2 625 79 
58 590 64 
65 500 ao 
80 a3 12 
100 230 2 


Summary and Conclusions 

By using an existing cut-growth test in a new way it has 
been possible not only to increase the reproducibility of 
the results, but also to show important relations be- 
tween cut-growth resistance and modulus, or the 
elongation at break of cold SBR tread stocks. 

The logarithm of the cut-growth resistance of cold 
SBR vulcanizates as measured on a modified De Mattia 
machine, is shown to be a linear function of the 300% 
modulus, except for certain undercured stocks. The 
Slope of the curve is dependent on the type and the 
amount of black, but is relatively independent of the 
type of curing system, amount of antioxidant, and time 
of Geer aging. 


An equation has been tound which relates cut-growth 
resistance at 150° F. with the elongation at break of the 
vulcanizate. Except for stocks having black loadings in 
excess of about 55 phr. and having in addition modulus 
values less than 800 psi., this relation appears to be 
nearly independent of black loading, type of black, cur- 
ing system, time or temperature of cure, antioxidant 
concentration, and extent of Geer aging. 

The elongation at break of an SBR tread stock thus 
appears to be a primary factor governing its groove- 
cracking behavior. The relation between cut-growth 
resistance and modulus is of secondary significance and 
evidently depends upon the interrelation between the 
modulus and breaking elongation of these formulations. 
The breaking elongation, however, cannot be the sole 
factor governing the groove-cracking behavior; other- 
wise there would be no restrictions on the validity of 
the breaking elongation equation. 


The authors wish to express their appreciation to Drs. 
L. M. White and B. C. Barton for their advice and 
encouragement during this work and to T. L. Prender- 
gast for assistance with the laboratory measurements. 
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Chemists Get New Words on Polymer Spatial Arrangement 


Three new words to describe different arrangements 
of atoms in certain long-chain molecules have recently 
entered the vocabulary of polymer chemists. Coined by 
Professor Giulio Natta, of Polytechnic Institute, Milan, 
Italy, they are “isotactic,” “syndyotactic,” and “‘atactic”. 

In most cases, different spatial arrangements of the 
same polymer will result in different physical properties. 
The difference is often pronounced. Research projects 
are currently under way both in the United States and 
abroad with the objective of tailoring spatial arrange- 
ments of polymers for specific end-uses through utiliza- 
tion of suitable catalysis. 

Isotactic, according to Professor Natta, is the arrange- 
ment of molecular groups substituted for atoms in a 
long-chain polymer either all above or all below the 
main plane of the polymer. 


Taking ethylene as an example, a section of its poly- 
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mer may be depicted like this: 
—CH.—CH:—CH,—CH:—CH:—CH:—CH 
One of the hydrogen atoms in ethylene may be re- 
placed by a group, R. When a substituted ethylene poly- 
merizes, a section of the chain may be represented as: 
CH(R)— 


—CH:—CH(R)—CH:—CH(R )—CH 


Obviously the R groups may be positioned differently. 
An isotatic arrangement, therefore, occurs when all of 
the R groups lie either above or below the main plane of 
the polymer; this represents a highly ordered struc- 
ture. 

Syndyotactic, another highly ordered structure, oc- 
curs when the R groups alternate above and below the 
main plane. 

The third term, atactic, is applied to the polymer 
when the positioning of the R groups is random. 
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MEETINGS and REPORTS 








ASTM Committee D-11 February Meeting: 
Material Definitions, Research Discussed 


There was a meeting of Committee D-11 
and many of its subcommittees of the 
American Society for Testing Materials 
as part of the Society's Committee Week 
in Philadelphia, Pa., during the week of 
February 4. Matters of primary concern 
of Committee D-11 included rubber re- 
search problems that might be considered 
by the Society's Research Committee, a 
request for a more precise definition of 
“rubber-like materials” with special refer- 
ence to urethane foams, and plans for 
participation in the International Rubber 
Technology Conference. scheduled for the 
Fall of 1959, and the meeting of the 
International Standards Organization, 
Technical Committee 45 on Rubber, 
scheduled for this country at about the 
same time. 


Committee D-11 Meeting 


The meeting of Committee D-11. held 
the morning of February 8, was preceded 
by meetings of several subcommittees 
H. G. Bimmerman, D-11 vice chairman. 
presided at this meeting in the absence of 
Chairman Simon Collier, Johns-Manville 
Corp.. and was assisted by D-11 secretary. 
J. J. Allen, Firestone Tire & Rubber Co. 

Recent new appointments in the Com- 
mittee were first announced as follows 
chairman of subcommittee 6 on packings. 
R. F. Anderson, B. F. Goodrich Co.: 
chairman of subcommittee 18 on flexing 
tests and representative on ISO/TC 45, 
group 13, Howard Tannenberg, Goodrich: 
chairman of subcommittee 9 on insulating 
tape and D-11 representative on Com- 
mittee 59 of the American Standards As- 
sociation, C. W. Pickells, Consolidated 
Edison Co. of New York, Inc.; D-11 
representative on ASA Committee C-8. 
R. A. Schatzel, Rome Cable Corp.; D-11 
representative on subcommittee 2 of ASTM 
Committee E-1, Joseph Breckley, Titani- 
um Pigment Corp.; and D-11 representa- 
tive on the ASTM Research Committee. 
J. H. Ingmanson, Whitney Blake Co. 

A coordinating committee has been 
formed on cellular materials or foams 
made from rubber, rubber-like. and plas- 
tic materials which includes representation 
from ASTM Committees D-9 on Electrical 
Insulating Materials, D-10 on Shipping 
Containers, D-11, D-20 on Plastics, the 
ASTM-SAE Technical Committee on Au- 
tomotive Rubber, the Society of the Plas- 
tics Industry. and the Society of Plastics 


886 


Engineers. F. Y. Speight. ASTM _ head- 
quarters staff, is chairman of this com- 
mittee. 

A request has been received from the 
foam coordinating committee by D-11 for 
a more precise definition of the term 
“rubber-like materials.” A three-man task 
group in D-11 headed by L. V. Cooper, 
Firestone, will study this problem and 
report to D-11 at the June, 1957, meeting. 

It was announced also that a new 
chairman would be appointed for D-I1 
subcommittee 8 on nomenclature and defi- 
nitions, and that comments on the “Glos- 


sary of Terms Relating to Rubber and 
Rubber-Like Materials.” ASTM _ Special 
Technical Publication No. 184, will be 


referred to this subcommittee. 


J. H. Ingmanson, D-11 representative 
on the ASTM Research Committee, re- 
quested rubber research problems from 


D-11 members for consideration by this 
ASTM committee. 

A representative from D-II! will be 
appointed for the ASTM Committee E-10 
on Radioisotopes and Radiation Effects. 

Mr. Bimmerman will be chairman of 
the committee on arrangements, and R. D. 
Stiehler, National Bureau of Standards. 
vice chairman, for the meeting in the 
United States in the Fall of 1959 of the 
ISO/TC 45 Committee. This meeting will 
probably precede the International Rub- 
ber Technology Conference being spon- 
sored by ASTM D-11. the Rubber Divi- 
sion of the American Chemical Society. 
and the Rubber & Plastics Division of the 
American Society of Mechanical Engi- 
neers, scheduled for Washington, D. C.. 
November 8-13, 1959. 

It was announced that the Society plans 
to revise the format of the ASTM specifi- 
cations, and any comments in this connec- 
tion should be addressed to P. J. Smith at 
ASTM headquarters. Also, the “1958 
Book of Standards, Part 6, Plastics, Elec- 
trical Insulation, Rubber, and Electronics,” 
will probably have to be divided into at 
least two parts because of the increasing 
volume of published material. Comments 
on this action are also invited by Mr. 
Smith. 


Subcommittee Meetings 


Subcommittee 1—Hose. R. A. Bonnell, 
Goodyear Tire & Rubber Co., chairman. 
This subcommittee did not hold a meeting, 
but the chairman recommended for letter- 


ballot in Committee D-11 an extensive re- 
vision of D 380-51T, Methods of Test for 
Rubber Hose. 

Many of these changes in D 380-51T 
were detailed in the report of the June, 
1956. meeting of this subcommittee.! 


Subcommittee 5—Wire and Cable. John 
T. Blake, Simplex Wire & Cable Co., 
chairman. Reports were presented on 
progress made toward writing specifica- 
tions for synthetic braids and the newer 
types of polyethylene when these items 
are used in electrical insulation. 

Several changes in present specifications 
for wire and cable were discussed, and 
these changes will be submitted to letter- 
ballot in the subcommittee. 

The matter of having dimensional toler- 
ances specified on a statistical rather than 
an absolute value basis was discussed at 
some length; material from the Insulated 
Power Cable Engineers Association was 
used as a source of information. Continued 
discussion of this problem is planned for 
the next meeting of the subcommittee. 


Subcommittee 6—Packings. R. F. An- 
derson, chairman. D 1081-49T, Method 
of Test for Evaluating Pressure-Sealing 
Properties of Rubber and Rubber-Like 
Materials, was reviewed. This standard is 
used also by the Navy Department as 
Method 3211 in Federal Specification 601. 
In view of work being done on another 
apparatus for this test it was decided to 
recommended the ASTM standard remain 
as tentative. 

The negative letter-ballots on D 733-53T, 
Method of Test for Compressed Asbestos 
Sheet Packing, were resolved by corre- 
spondence, and the revised method will 
now appear in the new Committee D-11 
handbook. 

A report on the round-robin program on 
stress-relaxation measurements now under 
way in section 10C of the SAE-ASTM 
Technical Committee on Automotive Rub- 
ber was made. The work being done on 
sealibility in this same group and_ the 
development of a new test apparatus, as 
mentioned above in connection with 
D 1081-49T, were also explained. 

A recently developed corrosion test pro- 
cedure will be circulated within the sub- 
committee for study and consideration for 
inclusion in D 733-53T. 


* RUBBER Wor-D, July, 1956, p. 569. 
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Subcommittee 9—Insulating Tape. C. W. 
Pickells, chairman. Revisions of D 69-52T, 
Specifications for Friction Tape for Gen- 
eral Use for Electrical Purposes; D 119- 
48T, Specifications for Rubber Insulating 
Tape; and D 1373-55T, Specifications for 
Ozone Resistant Rubber Tape, were rec- 
ommended for letter-ballot in Committee 
D-11. 

It was decided that there was a need 
of a moisture-resistance requirement in 
the rubber tape specifications, and a task 
group will be appointed to develop test 
methods and acceptable specification limits. 


Subcommittee 10— Physical Testing. 
L. V. Cooper, chairman. The task group 
on proper clamps for testing O-rings has 
determined that single-roller clamps with 
power rotation of the lower grip roller 
were preferred by the majority of 45 per- 
sons replying to a questionnaire on this 
subject. A comparison of single- versus 
double-roller clamps will be made. 

As an interim guide, the subcommittee 
agreed to the insertion of a footnote in 
D 412-51T, Tension Testing of Vulcanized 
Rubber, in connection with ring specimens, 
as follows: 

“Extensive investigation in January, 
1957, revealed that most users of ring test 
specimens were testing with a single spool 
on each clamp with the lower spool being 
power rotated.” 

A task group was appointed to study the 
subject of equivalent cure between slabs 
for tensile strength testing and slabs for 
compression set determinations. or prod- 
ucts of irregular contour. 

The task group on tensile machine cali- 
bration promised a report of its investiga- 
tion at the June, 1957, meeting. 


Subcommittee 11 — Chemical Analysis. 
W. P. Tyler, Goodrich, chairman. This 
subcommittee has been asked to develop 
standard test methods for the analysis of 
rubber chemicals, limiting this work at 
present to accelerators and antioxidants. 
A task group for work on this project was 
appointed. 

The test method for the determination 
of mixed alkylated phenols in  styrene- 
butadiene rubbers (SBR), of interest par- 
ticularly to subcommittee 13 on synthetic 
elastomers, has been found not to be 
entirely satisfactory. B. C. Pryor, Good- 
rich-Gulf Chemicals, was requested to 
form a task group under the jurisdiction 
of either subcommittee 10 or 13 to restudy 
this method. 

A report on the determination of carbon 
black in rubber compounds by the pyrolysis 
method indicated progress, but sufficient 
data have not become available as yet to 
permit development of a tentative test 
method. 

Test programs have been organized for 
work on a proposed method for the rapid 
determination of zinc in rubber compounds 
and for work on a rapid extraction method 
for rubber and rubber compounds. 

A request for work on a method for the 
determination of soluble sulfates and chlo- 
rides in insulating rubber sheet will be 
taken under advisement until such time as 
a task group can be organized. 


Subcommittee 12—Crude Natural Rub- 
ber. Norman Bekkedahl, National Bureau 
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of Standards, chairman. There was no 
meeting of this subcommittee, but the 
chairman asked that D 1278-53T, Method 
Test for Harmful Dirt in Crude Natural 
Rubber, be continued as tentative. The 
ISO/TC 45 on Rubber is studying D 1278- 
53T and may suggest modifications that 
might be considered for incorporation into 
this method. 


Subcommittee 13—Synthetic Elastomers. 
B. S. Garvey, Jr., Sharples Chemicals Divi- 
sion, Pennsylvania Salt Mfg. Co., chair- 
man. The subcommittee recommended for 
letter-ballot in Committee D-I1 the 
“Proposed ASTM Sampling Method and 
Sample Preparation for Styrene-Butadiene 
Rubbers (SBR).” after modification of this 
proposed method in line with the results 
of the recent subcommittee letter-ballot. 

Although D_ 1416-56T, Methods of 
Chemical Analysis of Synthetic Elastomers, 
has now been published, the task group on 
chemical analysis is continuing work on 
methods for the determination of ETA 
extract, oil content, antioxidant, and mixed 
alkylated phenol-type antioxidant in SBR. 

The task group on physical testing re- 
ported that work of this nature for sub- 
committee 13 was being done in subcom- 
mittee 29 on compounding ingredients, and 
members of subcommittee 13 interested in 
this work should inform the secretary of 
Committee D-11. 

The task group on latices recommended 
that subcommittee 13 ask Committee D-11 
to letter-ballot substitution of the following 
note for the one now present on page 190 
of “1956 Supplement to Book of ASTM 
Standards, Part 6.” in D 1417-56T. Tests 
for Synthetic Rubber Latices: 

“An alternate method for determination 
of total solids in synthetic rubber latices is 
described in D 1076-54T. Specifications 
and Methods of Test for Concentrated, 
Ammonia Preserved. Creamed and Centri- 
fuged Natural Rubber Latex.” 

The task group on nomenclature was 
asked to recommend to the subcommittee 
at the June meeting a family letter designa- 
tion for silicone rubbers and any further 
additions to D 1418-56T, Nomenclature 
for Synthetic Elastomers and Latices, de- 
cided upon by that time. 

Subcommittee 13 recommended that in 
all ASTM publications the new synthetic 
nomenclature be used, particularly replace- 
ment of “GR-S” with “SBR.” In addition. 
the subcommittee secretary was instructed 
to ask for the cooperation of government 
committees in the use of this new nomen- 
clature. 

The task groups on standard reference 
materials and code numbers for SBR were 
discharged with thanks since their assign- 
ments had been completed. 

The proposed method of the chairman 
of subcommittee 13 of assigning new code 
numbers to new SBR production grades 
will be circulated for letter-ballot in the 
subcommittee after the incorporation of 
certain modifications suggested by sub- 
committee members. 


Subcommittee 15—Life Tests. G. C. 
Maassen, R. T. Vanderbilt Co., chairman. 
The subcommittee voted to recommend 
that D 865-54T, Method of Heat Aging of 
Natural and Synthetic Rubber by the Test 
Tube Method, be advanced to standard. 
One change in paragraph 8(a) is to be 


made which will delete the 250-300° F. 
temperature range and substitute a refer- 
ence to D 1349-54T, Recommended Prac- 
tice for Standard Test Temperatures for 
Rubber and Rubber-Like Materials, for 
the recommended temperatures. 

It was voted to retain D 1206-52T, 
Method of Test for Resistance to Aging 
of Vulcanized Rubber by Measurement of 
Creep, as tentative because of insufficient 
experience with this test method. 

A tentative revision of D 518-44, 
Method of Test for Resistance to Light 
Checking and Cracking of Rubber Com- 
pounds, which will add a Method C for 
a tapered specimen, will be recommended 
after two additional minor changes. 

No new information is available on a 
revised method for calibrating the light 
source under D 749-43T, Method of Cali- 
brating a Light Source Used for Accelerat- 
ing the Deterioration of Rubber. Work on 
this problem is continuing in Committee 
E-1 on Methods of Testing from which 
new data are expected in the near future. 

A motion to sponsor a symposium on 
ozone aging of rubber for June, 1957, was 
defeated. A designated task group will 
further investigate the proper time for 
such a symposium and then solicit and 
review papers for such a program. 

A task group was appointed to study 
ozone testing of rubber under dynamic 
conditions. A paper, which will survey the 
types of dynamic ozone testing methods 
now in use in the rubber industry, will be 
prepared by the chairman of this task 
group for presentation before Committee 
D-11 at the June meeting. 


Subcommittee 17—Hardness, Set, and 
Creep. Sherman R. Doner, Raybestos- 
Manhattan, Inc., chairman. The chairman’s 
comments to R. E. Hess at ASTM head- 
quarters regarding the “Draft British 
Standard. Methods for the Determination 
of Compression Set —CW(RUC) 9215” 
were accepted by the subcommittee. 

The micro-hardness tester of Testing 
Machines, Inc., and the report of R. E. 
Morris and J. M. Holloway, of the Mare 
Island Naval Shipyard, on this instrument 
were again discussed. Because of the 
limited interest in this hardness tester, 
further investigation will be deferred. 

A letter-ballot will be circulated in the 
subcommittee to determine whether D 314- 
52T, Method of Test for Hardness of Rub- 
ber, should be advanced to standard. 

The subcommittee has been asked to 
insert a paragraph in D 676-55T, Method 
of Test for Indentation of Rubber by 
Means of a Durometer, on the procedure 
for reporting results, and entitled “Re- 
port.” Such instructions are in D 676-55T, 
but not under the “Report” heading. The 
subcommittee chairman will discuss this 
problem with Paul Smith, of ASTM head- 
quarters staff, and be guided by his deci- 
sion as to whether a paragraph headed 
“Report” should be included. 

The problem of checking the A-2 Shore 
durometer for conformance to D 676-55T 
was discussed. It was decided that it was 
the instrument manufacturer’s responsi- 
bility to see that any instrument conforms 
to the requirements of any accepted test 
method. 

The task group assigned to conduct the 
round-robin test on hardness instruments 
has completed its work, but subcommittee 
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methods has not been 


statistical 
able to complete its analysis of the results. 
[he chairman of this task group was asked 
to circulate his report in its present form 
and to consider his assignment completed. 


28 on 


Subcommittee 20—Adhesion Tests. H. 
H. Irvin, Marbon Chemical Division, Borg- 
Warner Corp., chairman. Although D 429- 
SST, Methods of Test for Adhesion of 
Vulcanized Rubber To Metal, has been 
revised recently, some dissatisfaction is still 
evident with this method. In cases where 
the test results in a break in the rubber 
rather than at the rubber-to-metal bond, 
the only report possible is that the adhe- 
sion is greater than the recorded result. 

Present efforts to improve further adhe- 
sion testing of rubber-to-metal products 
include investigations of the use of ultra- 
sonic vibrations for determining bond 
quality, fatigue testing under dynamic 
conditions, and either modifying or supple- 
menting D 429-SST, especially Method B, 
by introducing the aspect of elevated 
temperatures, 

It was reported that testing by ultra- 
sonic means has only advanced at present 
to the point of indicating bond or no bond. 
Dynamic fatigue testing does not seem to 
offer advantages over static methods. 

In connection with testing at elevated 
temperatures it was suggested that time, 
temperature. and stress might be estab- 
lished as variables, and any two of these 
held constant while varying the other. 
[his proposal will be summarized and 
presented for consideration by the subcom- 
mittee at its next meeting. 

It was reported that no reply had been 
received from ISO/TC 45 regarding the 
latest comments to that committee by sub- 
committee 20 regarding D 429-55T revi- 
sions. 

Representation from subcommittee 20 
on Committee E-7 on Non-Destructive 
Testing was recommended to Committee 
D-11. 


Subcommittee 21—Rubber Cements and 
Related Materials. J. F. Anderson, Good- 
rich, chairman. The subcommittee voted to 
ask Committee D-11 and ASTM head- 
quarters to arrange for printing D 1084- 
SST, Methods of Test for Consistency, 
(under the jurisdiction of Committee D-14 
on Adhesives), in the Committee D-11 
manual. Such action will provide users 
of the D-11 manual with a needed alter- 
nate method of determining cement vis- 
cosity. The present D 553-42, Methods of 
Test for Viscosity and Total Solids of 
Rubber Cements. is no longer considered 
adequate. 

An alternate method for the determina- 
tion of total solids of rubber cements is 
also needed. and a procedure for a rapid 
test using the Cenco? moisture balance 
will be prepared and submitted to the 
subcommittee for consideration. 

The subcommittee approved interchange 
of information between the chairman of 
subcommittee 21 of Committee D-11 and 
subcommittee 8 on bonded brake linings 
of the SAE Brake Committee in order to 
avoid duplication of effort in cement 
specification and test method work. 

A bend test method for possible use in 
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D 1205-53T, Methods of Testing Brake 
Lining and Other Friction Materials, will 
be circulated in the subcommittee for com- 
ments and approval or rejection. 

The Chrysler block or disk shear test 
for friction materials bonded to metal 
will be recommended for inclusion in 
D 1205-53T after review by subcommittee 
21 and Technical Committee A of SAE. 

A request for clarification of D 903-49, 
Methods of Test for Peel or Stripping 


Strength of Adhesives from the Army 
Chemical Center will be forwarded to 
Committee D-14 which has jurisdiction 


over this method. 


Subcommittee 23—Hard Rubber. W. F. 
Dermody, Stokes Molded Products, chair- 
man. A revision of the hot-cold cyle test 
in D 639-52T, Method of Test for Asphalt 
Battery Containers, was recommended for 
letter-ballot in Committee D-11. 

A proposed revision of the falling-weight 
impact test in D 530-SS5ST. Method of Test- 
ing Hard Rubber Products, was defeated, 
and the revision was returned to the task 
group for further work. A method for a 
tensile impact test presented at a previous 
meeting of Committee D-20 on Plastics 
was submitted for consideration. 

A proposed method of test for indenta- 
tion hardness of hard rubber by means of 
a Shore Type D durometer was submitted 
for letter-ballot in Committee D-11 for 
acceptance as a tentative standard. 

The subcommittee chairman reported on 
membership contacts, and three new mem- 
bers were welcomed to the subcommittee. 

A task group was appointed to consider 
a specification system classifying available 
hard rubber materials. 

Liaison with Committee D-20 in con- 
nection with revisions of D 530-55T on 
methods of test for tensile strength, 
flexural strength, Rockwell hardness, and 
durometer hardness, is planned. 

A method for the determination of water 
absorption of hard rubber for inclusion in 
D 530-55T will be submitted for consider- 
ation of the subcommittee at the June, 
1957, meeting. 

Recommendations for the inclusion of 
standard test temperatures in D 1349-54T, 
in D 530-55T, and replacement of the 
present softening point determination in 
D 530-S55T with the heat distortion test 
in D 648-56, were recommended for letter- 
ballot in Committee D-11. 


Subcommittee 24—Coated Fabrics. K. L. 
Keene, United States Rubber Co., chair- 
man. The subcommittee approved a change 
in the scope of the subcommittee to that 
of “rubber and rubber-like coated fabrics.” 

D 751-52T, Methods of Testing Rubber- 
Coated Fabrics, will be retained as a tenta- 
tive standard, pending completion of inter- 
laboratory tests now in progress. 

Recommendations of the task group on 
the diaphragm burst test will be letter- 
balloted in the subcommittee. 

Plans were formulated for interlabora- 
tory tests on adhesion, cold flexibility, and 
tack tear tests. 

Reports were made on the dead weight, 
Du Pont scrub tester, Gelbo tester, and 
the sandblast abrasion tester. 


Subcommittee 25— Low Temperature 
Tests. R. S. Havenhill, St. Joseph Lead 
Co., chairman. W. D. Brown, of Chrysler 


Corp., described a novel strain gage-oscil- 
loscope method for determining the impact 
speed of the Scott solenoid brittleness 
tester.” It was shown that at an a.c. volt- 
age of 94, the instrument would meet the 
velocity specification of 6.5 feet per second 
in D 746-55T, Method of Test for Brittle- 
ness Temperature of Plastics and Elasto- 
mers by Impact. 

Rock Island Arsenal Report No. 57-100, 
entitled “Comparison of Three Dead-Load 
Admiralty-Type Rubber Hardness Testers.” 
was distributed. It was shown that the 
MLI and the BS903 tester and the BS903 
tester with double the major and mino: 
loads had no significant reproducibility 
differences for nine different stocks run at 
temperatures of 73, —40, and —64° F. 
These data indicated the value of the 
higher loads for determining the hardness 
of extremely hard stocks at very low 
temperatures. 

A task group was appointed to study the 
effect of built-in foot, separate foot, or no 
foot on the results obtained with these 
instruments. If the differences in results 
due to variations in the size of specimens 
can be resolved, the same hardness instru- 
ment can be used possibly in the ISO/TC 
45 method for both room and low tempe- 
rature tests. 

It was recommended that owing to in- 
accuracies in the method and possible 
future changes in the temperature of the 
test, D 736-54T, Method of Test for Low- 


Temperature Brittleness of Rubber and 
Rubber-Like Materials, be retained as 
tentative. 


A task group was appointed to review 
D 1053-54T, Method of Measuring Low- 
Temperature Stiffening of Rubber and 
Rubber-Like Materials by the Gehman 
Torsional Apparatus, and to suggest modi- 
fications to eliminate possible jaw-freezing 
and test chamber temperature variations, 
and to make the method more generally 
workable. 

Addition of the following two sentences 
to D 1329-54T, Method of Evaluating 
Low-Temperature Characteristics of Rub- 
ber and Rubber-Like Materials by the 
Temperature-Retraction Procedure (TR 
Test). under the heading “Testing Elonga- 
tion,” paragraph 6, at the end of the para- 
graph, will be letter-balloted in the sub- 
committee: 

“In such studies, crystallization of the 
long time conditioned specimens is indi- 
cated by the displacement of the TR curve 
toward the higher temperatures. Tests con- 
ducted at 50% elongation without previous 
long time conditioning have been found 
to correlate fairly well with stiffness tests.” 

This revision makes the present method 
more useful by adding an explanation of 
results obtained in studies using 50% 
elongation, which is already allowed in the 
present method. 

It was decided to retain D 1349-54T, 
Recommended Practice for Standard Test 
Temperatures for Rubber and Rubber-Like 
Materials, as a tentative standard in view 
of the possibility that additional standard 
test temperatures may be added in the 


future. 


Subcommittee 26 — Processibility. Rolla 
H. Taylor, Scott Testers, Inc., chairman. 
The task group appointed to develop a 
more stable rotor for use in the Mooney 
viscometer recommended in its report the 
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use Of a special 48 groove rotor as an 
alternate with the conventional rotor. The 
task group was instructed further, how- 
ever, to obtain more data on the use of 
this 48 groove rotor with synthetic rubbers 
and for use in connection with the deter- 
mination of cure characteristics. 

The following additions and changes to 
Table 1 in D 927-55T. Method of Test 
for Viscosity of Rubber and Rubber-Like 
Materials by the Shearing Disk Visco- 
meter, were recommended for letter-ballot 
in Committee D-11: 

1. Under “Method of Preparation” add 
at the end of the first paragraph: “Measure 
the viscosity of standard rubber com- 
pounds, prepared in accordance with 
ASTM Method D 15, between two and 
four hours after mixing.” 

2. In the second paragraph. substitute 
“122 +9° F.” for “between 110 and 130° 
FE” 

3. For the last two sentences substitute 
“Prepare two specimens 134 inches in 
diameter from the thickest portion of the 
sheeted sample. Allow the massed rubber 
to rest at room temperature for at least 
30 minutes before measuring its viscosity.” 


Subcommittee 29 — Compounding In- 
gredients. A. E. Juve, B. F. Goodrich Co. 
Research Center, chairman. Negative votes 
from the subcommittee letter ballot on a 
proposed revision of D 15-55T, Methods 
of Sample Preparation for Physical Testing 
of Rubber Products, which has as _ its 
purpose incorporation of formulations and 
mixing procedures for synthetic rubbers 
and other modifications, actually include 
only two controversial points. These points 
were the formula for testing SBR 1502 
and the proposed method of conditioning 
the carbon black. 

A task group was appointed to provide 
a satisfactory wording as a footnote to 
Table 2 which would remove these two 
objections. after which the D 15-S5T re- 
vision will be submitted to Committee 
D-11 for letter ballot. 

It was announced that the National 
Bureau of Standards is now able to seek 
bids immediately for the preparation of a 
standard lot of natural rubber. 

A task group report recommended that 
refining of carbon black stocks following 
mixing was not necessary. 

A rough draft of a proposed method 
for evaluating carbon blacks was discussed 
in an attempt to reconcile conflicting views 
on various points. Also, the question of 
incorporating the carbon black procedure 
in D 15-55T or preparing a separate meth- 
od was discussed. The subcommittee chair- 
man will rewrite the proposed method 
to include the modifications agreed upon, 
and a copy will be forwarded to R. D. 
Stiehler at the National Bureau of Stand- 
ards. Dr. Stiehler will attempt to incor- 
porate it in a trial draft of a combined 
method for consideration by the sub- 
committee. 


Flett Honored by AIC 


Lawrence H. Flett, since 1945 director 
of the new products division of National 
Aniline Division, Allied Chemical & Dye 
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Corp.. New York, N. Y., was granted 
honorary membership in the American 
Institute of Chemists at a dinner-meeting 
of the organization on March 11 at the 
Hotel Commodore. New York, N. Y. He 
addressed the group on “Pursuit of Inven- 
tion.” 

Mr. Flett has been associated with 
National Aniline for 35 years. He has 
been granted more than 75 United States 
patents, is the author of many scientific 
papers, and the co-author of several books. 
He was president of the AIC between 
1948 and 1952. 


Detroit Hears Sweitzer on 
Carbon Black in Polymers 


Carl W. Sweitzer. Columbian Carbon 
Co., spoke to 140 members of the Detroit 
Rubber & Plastics Group at the Detroit 
Leland Hotel. Detroit. Mich., February 1, 
on the subject of “Carbon Black—Polymer 
Interactions.” Llewellyn Heard, Standard 
Oil of Indiana, gave an after-dinner talk 
on “Fire Magic.” 

Dr. Sweitzer said that a mounting body 
of work indicates that free radicals from 
rubber add to the carbon black surface 
during mastication and that this action is 
responsible, at least in part, for the rein- 
forcing action of carbon black. 

Application of this principle has been 
made in improving the performance of 
butyl rubber-carbon black mixes on a com- 
mercial scale. Additional use has been 
made in the laboratory in compounding 
silicone rubbers. The successful use of 
carbon black as a filler for unsaturated 
polyester resins has also been achieved. 

The increase in hot tensile strength of 
carbon black-filled polyethylene after irra- 
diation treatment appears to be another 
example of reinforcement through the 
addition of radicals to the carbon black 
surface. according to Columbian’s director 
of research and development. 

He said the action of carbon black in 
preventing oxidative degradation of poly- 
ethylene. polyvinyl chloride. and unvul- 
canized rubbers is undoubtedly due to free 
radical interaction in addition to the well- 
known light-screening action of carbon. 

Dr. Heard provided a diverting demon- 
stration of the basic principles of catalysis 
and reaction rates 


AIEE Schedules Confab on 
Rubber, Plastics Industries 


The ninth conference on 
engineering problems in the rubber and 
plastics industries will be held April 8 
and 9 at the Mayflower Hotel, Akron. O.., 
by the Rubber & Plastics Industries Sub- 
committee of the General Industry Ap- 
plications Committee of the American 
Institute of Electrical Engineers. 

The two-day conference will begin with 
a keynote address by Dan Pellett, The 
B. F. Goodrich Co. M. F. Giggliotte, 
Monsanto Chemical Co., will speak on 


electrical 


“Plastics as an Engineering Material of 
Construction” during a banquet on April 8 
Other technical papers to be presentea 
are the following: “Adjustable Speed 
Drives—Electrical, Hydraulic and Me- 
chanical—Their Application to Rubber 
Processing Equipment,” Wilbur Jones, 
The Goodyear Tire & Rubber Co., 
“Electric Motor Braking Methods for 
Rubber and Plastics Industries,” John C. 
Ponstingl, Westinghouse Electric Corp. 
Also “Design Features of Electrical 
Installations for Areas Which = Are 
Hazardous Because of Flammable Vapors 


and Combustible Dusts.” C. M.. Park. 
Mill Mutual Fire Prevention Bureau; 
“Electrical Safety Standards,’ P. T. 


Powell. United States Rubber Co.; “Alumi- 
num Conductors.” R. R. Cope, Aluminum 
Co. of America; “Programming,” L. F. 
Lewis. General Electric Co.; and “Special 
Drive for Rapid and Accurate Cycling.” 
Tom Jones. National Rubber Machinery 
Co. 

Subcommittee reports on “Problems 
Due to Atomospheric Contamination” and 
“Standardization for Rubber and Plastics 
Industries” will be presented as the last 
item on the two-day agenda under the 
chairmanships of E. L. Smith and W. §S 
Watkins. respectively. 


Tlargi Hears Lorenz on 
Silicone Rubber Advances 


“History and Utilization of the New 
Properties Available in Silicone Rubber” 
was the subject of a talk given by J. H. 
Lorenz, director of technical service, sili- 
cones division, Union Carbide & Carbon 
Corp.. New York, N. Y., before 300 
members of The Los Angeles Rubber 
Group, Inc., at the Hotel Biltmore, Los 
Angeles. Calif.. February 5. 

Marked improvements in silicone rubber 
gum stocks and compounds over the past 
two years have widened the utility of 
silicones. Mr. Lorenz noted. The advent of 
vinyl-containing gum stocks allows the use 
of carbon black and reactive fillers, as 
well as the conventional silica fillers. 
Curing the vinyl gums can be accomplished 
by benzoyl peroxide, 2.4 dichloro benzoy! 
peroxide. or X-1960 ditertiary butyl per- 
oxide curing compound. 

Newer properties available were listed 
by Mr. Lorenz as 600° F. service, steam 
service, resistance to reversion, conductive 
properties. and bonding of silicone rubber 
to metals and fabrics. These new properties 
have found utilization in such fields as 
silicone rubber-covered rolls, hot air duct- 
ing. and shielding of electronic equipment. 

Other new properties were said to be 
included in reversion resistant compounds, 
direct feeding, premium-grade extrusion 
compounds, and cable fillers and sealants 
that will not extrude or drip. 

Further modification of the basic poly- 
mer. leading to better tensiles, tears, and 
solvent resistance, is under way, Mr. 
Lorenz concluded. 

After-dinner entertainment at the meet- 
ing consisted of a demonstration of hypno- 
tism by Edwin L. Baron, originator of the 
“Reduce by Hypnotism” technique. 
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Southern Rubber Group Panel Discussion— 
“Elastomers for Specific Applications’ 


[he program for the meeting of the 
Southern Rubber Group held in New 
Orleans, La., November 16 and 17, 1956, 
included two panel discussions: one en- 
titled “Compound Design” was published 
in our February issue. The second panel 
discussion on the subject of “Elastomers 
for Specific Applications” has been edited 
and is presented herewith. 


The moderator for the discussion on 
elastomers was M. E. Samuels, of Copoly- 
mer Rubber & Chemical Corp. Members 
of this panel were J. L. Ernst, Enjay Co., 
Inc.; F. J. Honn, M. W. Kellogg Co.: 
E. H. Rothermel, Dayton Rubber Co.; 
L. R. Mayo, E. I. du Pont de Nemours 
& Co., Inc.; W. J. Boyd, Xylos Rubbe1 
Co.: F. J. Sackfield. American Synthetic 


Rubber Corp.; J. F.  Svetlik, Phillips 
Chemical Co.; and T. D. Talcott, Dow 
Corning Corp. The moderator and the 


panelists for this second panel discussion 
are shown in the photo on page 891, 
Other details of this initial meeting 
and organization of the new Southern 
Rubber Group were presented in our 
December. 1956, issue, page 442. 





Butyl Rubber 
By J. L. Ernst 
Enjay Co., Inc., Linden, N. J. 


SINCE the first commercial production 
of butyl rubber in 1942, it 
increasing recognition as a versatile low- 
cost synthetic elastomer. Butyl-type poly- 
mers are now produced in two plants in 
the United States. A third plant is oper- 
ated by the Polymer Corp. in Canada. 
The combined capacity of these three 
plants is more than 116.000 long tons per 
year. In addition, two other plants are 
under consideration in the United States, 
and one in France. which would raise the 
world capacity to 175,000 long tons of 
butyl rubber annually. 

Butyl rubber is a high molecular weight 
copolymer made up of 97 to 9913 iso- 
butylene, and 0.5 to 3% isoprene. The 
resultant polymer possesses the structure 
shown in Figure 1. This structure is quite 
different from those of natural rubber 
(polyisoprene) and the styrene-butadiene 
copolymers formerly known as GR-S.! In 
addition to the basic chemical structure 
and unsaturation differences, butyl rubber 
is a long straight-chain polymer with es- 
sentially no cross-linking: while the more 
highly unsaturated polymers are 
linked between chains to a varying degree. 
Butyl rubber can be mixed. compounded, 
and processed in a manner similar to 
natural rubber, except that more vigorous 
vulcanizing agents are required 

The process for making butyl rubber is 
carried out at 140° F. with the polymer 
appearing as a slurry in a non-freezing 
solvent rather than as a latex. as is the 
case with SBR. There are two main (con- 
trollable) variables. molecular weight and 
unsaturation. which determine the 


has received 


cross- 


grade 


Butyl rubber can be used in the fabri- 
cation of many rubber products and is 
low in cost. It is therefore, considered a 
general-purpose elastomer. When properls 
compounded, moreover, butyl rubber pos- 
sesses a number of inherent advantages 
over natural rubber and styrene-butadiene 
copolymers without additional cost. The 
most important of these are as follows: 
(1) abrasion resistance; (2) impermeability 
to gases; (3) tear resistance; (4) heat and 
age resistance; (5) ozone and weather 
resistance; (6) chemical and solvent resist- 
ance: (7) flex resistance; (8) high electrical 
resistivity and dielectric strength. 

The superior performance characteristics 
of butyl vulcanizates are governed in a 
large measure by the chemical structure 
of the parent polymer, its low and con- 
trolled unsaturation level. and a closely 
packed linear chain. Compounding tech- 
niques. however, can do much to enhance 
further the properties of the vulcanizate. 
In most cases the techniques to be used 
are dictated by a combination of econom- 
ics, the mechanical properties desired, and 
the enviromental conditions to be met. A 
critical selection of the ingredients neces- 
sary for vulcanization, reinforcement, plas- 
ticization, and processability has. in many 
cases, permitted the successful use of butyl 
in applications previously filled by other 
polymers, and with a marked improve- 
ment in certain desirable properties. 

Butyl rubber has long been used for 
inner tubes. curing bladders, and high- 
voltage cable. Today it is finding wide 
application in new fields. For example, 
proofed and automotive window 
channeling are being made from butyl 
rubber because of its excellent weather- 
ability. Automotive bumpers and sponge 


goods 


Now designated SBR. American Society 
for Testing Materials, Philadelphia, Pa., 
ASTM D 1418-S6T. 
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of polymer. The presently available grades [bid.. Dec., tie : 
Ps P ia ‘McNeil Machine & Engineering Co. trade 
are listed in Table 1 mark : 
Tapite 1. ENgay Butyt 
Grades 
Mooney Ozone Heat Cure 
Regular Non-Sta‘ning Plasticity Resistance Resistance Rate 
(35 3§-47 Excellent Good Slow 
0) 1648 41-49 
215 265 41-49 
717 267 60-70 
718 268 70- v 
325 365 41-49 Good Excellent Fast 
A r ited cartons, Standard package polymer film wrapped 
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make use of its excellent damping and 
shock absorption qualities. Hot materials 
belting, washing machine parts, radiator 
hose, spark plug nipples, and many other 
articles requiring a high degree of heat 
resistance are now made from butyl rub- 
ber. These are only a few of the places 
that butyl is going today. A complete 
listing would require more time than is 
available. 

In closing. I would like to mention that 
the development of an all-butyl tire is 
actively being pursued.* These tires have 
shown excellent durability, reduced noise 
level, freedom from squeal during corner- 
ing, and freedom from chipping, cut 
growth, and sidewall cracking. 

There have been many recent develop- 
ments in butyl compounding, and we have 
seen modified polymers, such as brom- 
inated butyl, produced. In the next few 
years we may expect to see even more 
polymer modifications, new accelerators, 
fillers, and compounding techniques.* 


Questions and Answers 


Q. What is relative scorchiness of brom- 
inated butyl vs. regular butyl rubber? 

A. Brominated butyl, because of its fas- 
ter cure rate, is considerably more scorchy 
than regular butyl rubber. Effective re- 
tarders, such aS magnesium oxide and 
sodium acetate, however, are available. 


Q. Is brominated butyl better than reg- 
ular butyl for Bag-O-Matict bladders? 

A. I don’t know that a complete study 
has been made of this application because 
the economics are not too favorable. Based 
on heat aging data of a number of stocks, 
{ would expect that regular butyl would 
outlast the brominated butyl rubber in 
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such bladders. Combinations of these two 
elastomers may offer possibilities also. 


Q. What can be done to improve the flex 
cracking and retard the growth of a butyl 
bladder? 

A. This is actually two questions, since 
flex cracking is not generally associated 
with bladder growth. Although butyl rub- 
ber is considered to have excellent resist- 
ance to flex cracking, poor dispersion, 
especially of the zinc oxide and the cura- 
tives, will impair this property. To insure 
good dispersion of the zinc oxide, used in 
amounts of about 25 phr, it should be 
added early in the. mix and _ preferably 
added with the fillers to prevent caking 
on the Banbury mixer rotors. The accele- 
rators, either GMF® or Dibenzo GMF,° 
are available as clay or resin dispersions 
which are preferred over the 100% ma- 
terial when dispersion is a problem. Con- 
tamination of butyl with other rubbers, 
as distinguished from intentional addition, 
can also cause flex cracking, and proper 
segregation procedures for rubbers in the 
mill room should be followed. 

Bladder growth is generally a result of 
a low state of cure, and, therefore, un- 
saturated oils and resins, as well as high 
concentrations of retarders, should be 
avoided in the bladder compound. 


Q. Please discuss the relative merits of 
small amounts, up to 10 parts, of natural 
or synthetic rubber in butyl Bag-O-Matic 
bladder stocks. 

A. Although butyl and natural rubber 
or SBR are basically incompatible, there 
are certain applications where such blends 
appear desirable. One of these applications 
is Bag-O-Matic bladders. 

The merits of a butyl/SBR blend for 
this application lie in the fact that upon 
extended heat aging, stocks containing 
SBR become slightly harder, whereas those 
without SBR become softer. The advan- 
tage of butyl/SBR blends in bladder stocks 
are Outstanding when a high level of sulfur 
iS present, such as would be built up on 
the surface of the bladder. Five parts of 
SBR appear optimum: higher concentra- 
tions, 10 phr, raise the hardness appreci- 
ably and do not contribute to heat resist- 
ance. The SBR should be well dispersed 
in the butyl rubber, and a red lead or lead 
oxide cure is required. 

‘Naugatuck Chemical Division, United 
States Rubber Co., trade marks. GMF is p- 
quinone dioxime; Dibenzo GMF is p,p’ di- 


benzoyl quinone dioxime. 
"Kel-F is M. W. Kellogg Co. trade mark 
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Kel-F° Elastomers 


By F. J. Honn 
M. W. Kellogg Co., Jersey City, N. J. 


KEL-F Elastomers 5500 and 3700 are 
fully saturated copolymers of chlorotri- 
fluoroethylene (CF2—CFCl) and vinylidene 
fluoride (CF2—CHp») noted for their ex- 
treme thermal stability and outstanding 
resistance to fuels, oils, and corrosive 
chemicals. 

These elastomers are products of an 
intensive research program on fluorocarbon 
polymers. Until recently, fluorocarbon 
polymers were thought to be inherently 
plastic rather than elastomeric. But three 
general methods have now been discov- 
ered for synthesizing elastomers contain- 
ing a high proportion of fluorine: (1) 
copolymerization of hydrocarbon dienes 
(butadiene) with fluoro-olefins (CF2—CF». 
CF»—CFCI); (2) polymerization of par- 
tially fluorinated butadienes (CF»—CH 
CF=CH»): and (3) copolymerization of 
fluoroolefins to produce saturated polymer 
chains containing enough hydrogen to pro- 
vide flexibility, but not enough to destroy 
the heat and chemical resistance charac- 
teristic of fluorine polymers. 

Kel-F Elastomers 5500 and 3700 are 
examples of the third class. The high pro- 
portion of fluorine (>50%) in these poly- 
mers makes them thermally stable for 
long periods up to 400° F. and for short 
periods up to 480° F. Fluorine also shields 
these elastomers from attack by strong 
acids, alkalies, oxidants, alcohols, aliphatic 
solvents, aromatic fuels, chlorinated sol- 
vents, hydraulic fluids, silicone oils, and 
sulfur-bearing extreme-pressure lubricants. 
The elastomers, especially grade 5500, will 
withstand prolonged immersion in red and 
white fuming nitric acid under conditions 
Where other rubbers disintegrate within 
a few minutes or even seconds. For appli- 
cations demanding maximum resistance to 
attack and penetration by RFNA, a com- 
patible resinous copolymer of CF2—CFC] 
CF2—CHb is available as Kel-F 800 resin 

The electrical properties of elastomer 
grades 5500 and 3700 are similar to those 
of vinyl resins. An outstanding advantage 
of these elastomers is their low wate 
absorption and excellent retention of elec- 
trical properties at high humidity. 

In addition to their heat resistance, these 
elastomers have a low brittle point (about 

60° F.). The polymers stiffen at a some- 
what higher temperature (0° F.), but not 


i 
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Moderator and panelists for ‘Elastomers for Specific Applications" panel discussion 


enough to interfere with many applica- 
tions. 

Excellent oxygen. ozone, and weather- 
ing resistance are a further consequence 
of the high fluorine content of the Kel-F 
Elastomers. The polymers do not support 
combustion, nor are they attacked by 
micro-organisms. The white color of the 
gum makes possible a wide selection of 
colors. 

Grades 5500 and 3700 are available as 
compressed bales of raw gum _ rubber. 
Kel-F Resin 800 is available as a free- 
flowing white powder. The elastomers are 
also available as high solids latices (60%), 
as is Kel-F Resin 820, a high molecular 
weight version of 800 resin. 

The Kel-F Elastomers are vulcanizable 
in the same sense as natural or other syn- 
thetic rubbers. Extensive research has been 
required, however, to find curatives which 
react with the relatively inert Kel-F Elas- 
tomer structure. In the polymer unit, there 
are two likely sites for such a reaction— 
chlorine and hydrogen: 

CFo—CFCI=CHs 

Practical vulcanization recipes have now 
been developed based on polyamines and 
Organic peroxides. In both cases, metal 
oxides are incorporated as accelerators. 
The most satisfactory amine curatives are 
primary aliphatic amines such as hexa- 
methylene diamine (HMDA). To prevent 
scorch, HMDA is added to Kel-F Elas- 
tomer as an inner salt of HMDA-Carba- 
mate. The most satisfactory peroxide is 
benzoyl peroxide. Amine cures are pre- 
ferred for oil resistance. peroxide cures 
for oxidant resistance and minimum water 
absorption. 

Kel-F Elastomer vulcanizates develop 
high tensile strength without the addition 
of fillers. Where greater hardness or modu- 
lus is required, silicas may be added up 
to 20 phr. Kel-F Elastomer compounds are 
mixed and processed on standard rubber 


CFo=— 


machinery. 
Applications for 
being found in the aircraft. chemical and 
electrical industries where a /ieat resistant, 
chemical resistant rubber is required. Gas- 
kets, diaphragms, O-rings. seals, hose, tub- 


these elastomers are 


¢ 


ing, cable jackets are a few examples of 
the many applications under study 


Questions and Answers 

Q. Describe the compounding of Kel-F 
and value of cured Kel-F compounds com- 
pared to other available elastomers with 
respect to oil resistance. 
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A. For oil resistance, amine cured Kel-F 
Elastomer 3700 is normally recommended. 
Comparative data for this elastomer and 
other rubbers in oils are incomplete and 
therefore somewhat inconclusive. General- 
ly speaking, these data do show that in 
many oils Kel-F Elastomer offers no great 
advantage over more conventional, oil- 
resistant elastomers at service temperatures 
up to 300° F, At temperatures of 300-400 
F., however, the greater thermal stability 
of Kel-F Elastomer, coupled with its oil 
resistance, comes into play, and the use 
of this elastomer is being considered in 
many such applications. One manufacturer 
of automotive seals has found that Kel-F 
Elastomer seals will outrun those of any 
other material in transmission fluids at 
temperatures of 300-400° F, 

The following data (Table 1), obtained 
by a Wright Air Development Center 
contractor, compare the properties of Kel-F 
Elastomer with a Hycar 10017 stock after 
immersion in aircraft fuels 


Q. Can Kel-F Elastomer compounds be 
formulated which are suitable for use in 
RFNA and JP-4 fuel at temperatures from 
+160 to —65° F., and ambient air tem- 
peratures of +300 to —65° F? 

A. The data provided with the answer 
to the preceding question indicate the 
resistance of Kel-F Elastomer to JP-4 at 
temperatures up to 400° F. Functional 
tests on RFNA compounds up to 250° F. 
show that this elastomer is the most re- 
sistant elastomeric material available. How- 
ever, the very lowest temperature at which 
Kel-F Elastomer parts have been used 
dynamically with success was —40° F, 


Q. We have had difficulty in obtaining 
elastomers which are suitable for dynamic 
and static seals in diester lubricants (MIL- 
L-7808)> and silicate ester hydraulic fluids 
(Oronite® 8515) at temperatures up to 400 
F. and yet be flexible at —65° F, Has any 
of the panel members knowledge of such 
a compound? If so, who is the manufac- 
turer and what is his designation? 

A. None of the known elastomers is 
satisfactory for exposure to MIL-L-7808 
or Oronite 8515 over the stated tempera- 
ture range. 

Q. Kel-F Elastomers have excellent re- 
sistance to strong oxidizing acids. How- 
ever, all recommended adhesives for these 
elastomers are those which will be readily 
attacked by acids. Are there any new 
adhesives for Kel-F Elastomers with equal 
chemical resistance? 

A. All the useful adhesives for Kel-F 
Elastomer, at present. are based upon 
epoxy resins. Work continues, but no acid- 
resistant adhesives for Kel-F Elastomer 
are available 


B. F. Goodrich Chemical Co. trade mark 
‘Defense Department Specification. 
‘Shell Chemical Co. trade mark 
Oronite 8515 Composition: 
15“—Di-2-ethyl hexyl sebacate 
79% —Hexa (2-ethyl-butoxy) disiloxane 
4%—Methyl ethy] silicone fluid XF 371 
2%—Para-para’ dioctyl diphenylamine 
02% —Quinizarin. 
_ Type Descriptions and Packing Specifica- 
tions for Natural Rubber. July 1, 1952. The 
Rubber Manufacturers Association, Inc., 444 
Madison Ave., New York, N. Y 
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TABLE 1, SUMMARY OF THE ORIGINAL AND AGED PROPERTIES OF THE Most PROMISING 
COMPOUNDS TESTED TO DATE 
Final Minimum Properties Desired: Tensile strength, psi. 500 
Elongation, % 100 
Shore A hardness 50-90 
Volume change, % —2 to +40 
180° Bend test pass 
Physical Properties after 500 Hours’ Immersion at 
250° F. 325° F. 400° F. 
Physical Original —" ~~ a = 
Properties Properties JP-4* JP-5* 70/30; JP-4 JP5 70/30 JP-4 JP-5 70/30 
Kel-F Elastomer 5500, Peroxide Cured 
Tensile strength, 
psi 2850 1180 1610 600 1090 1070 failed 550 710 not tested 
Elongation, 435 390 420 390 490 500 550 500 not tested 
Shore A . 
hardness 83 69 68 61 73 74 46 63 
Volume change, 
: 15.0 11.8 37.7 +21.0 +16.8 34.4 +24.9 
180° bend pass pass pass 
Hycar 1001 Compound 
Frensile strength, - 
DSi. 1700 =1660~—-:1735 950 1850 2035 1280 failed 
Elongation, “ 370 230 265 225 180 205 175 
Shore A 
hardness 78 77 77 63 74 74 62 
Volume change. 
% +9.1 +9.3 +21.8 +8.8 +12.6 +24.0 
180° bend pass pass 


Even better Kel-F Elastomer performance is expected from 3700 amine compounds. 


*Petroleum aircraft fuel, Defense 
Isooctane-toluene test fluid 


Department Specification 





Natural and Reclaimed Rubbers 


By E. M. Rothermel 


Dayton Rubber Co., Waynesville, N. C. 


I HAVE been asked to discuss natural 
rubber and reclaimed rubber for some five 
to ten minutes. All present here today, 
fully realize that only the high spots can 
be mentioned in that length of time. For 
this reason I have decided to make a 
few remarks about the preparation and 
uses of natural rubber. These facts may 
already be familiar to most of you, but 
some may have been forgotten in our 
present emphasis on synthetic polymers. 
These facts have been collected from 
already published sources and from _ per- 
sonal experience. 


Natural Rubber 


Natural rubber plantations have some 
70 to 8&0 trees per acre, and each tree 
vields some three to eight pounds or more 
of dry rubber per year. This yield, how- 
ever, is affected by tree age, soil conserva- 
tion, cover crops. tree diseases. budgraft- 
ing. and other biological and botanical 
factors. 

Smoked sheets are produced by coagu- 
lating latex, previously diluted to about 
15% solids. in partitioned pans using acetic 
or formic This operation consumes 
some 16 to 20 hours. The pieces of coagu- 
lum. each of which will become a separate 
sheet, are then floated in water troughs 
through a series of even-speed rolls, the 
last of which is embossed to give the 
familiar design to the sheets. 

The sheets are then further washed and 
hung up to dry. They go next to the 
smoke house, which is not much more than 
a 110 to 130° F. drying oven, through 


acid. 


which the smoke is allowed to pass. The 
sheets are left in the smoke house some 
5-12 days. The phenolic content of the 
smoke retards mold formation and spoil- 
age. The sheets are then inspected, graded, 
and baled. 

The Rubber Manufacturers Associ- 
ation!” recognizes six different grades of 
smoked sheets, depending upon color, 
cleanliness. appearance, and packaging. 
The usual package contains five cubic feet. 

Pale crepe is prepared similarly to 
smoked sheets except that sodium bisulfite 
is added to the latex, before coagulating, 
to bleach the non-rubber portions. The 
coagulum is then passed through uneven- 
roll-speed wash mills with progressively 
closer roll openings. It is further washed 
and hung to dry in sheds at 90 to 110° F. 
prior to packaging. Higher temperatures 
have a tendency to slightly discolor crepe. 

The RMA!9 also recognizes eight grades 
of pale crepe, four thin, and four thick. 
Thick crepe is made by passing several 
thinner sheets simultaneously through a 
wash mill, whose rolls have been previous- 
ly set at desired openings. 

Many lower or “off grades” of natural 
rubber are marketed such as flat bark, 
amber crepe, skin crepe, estate brown, 
blanket crepe, rolled brown, and others. 
These are all very useful grades and can 
very economically be used by proper com- 
pounding and by consideration of the end- 
product. In fact, the marketing of these 
off grades often means the difference be- 
tween a profit and a loss for the natural 
rubber producer. Many of these grades 
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have been coagulated naturally and, if 
clean, are excellent. This natural coagula- 
tion does something to improve cure rate 
and physical properties of the vulcanizates, 

Prior to World War II no effort had ever 
been made by growers to classify or pro- 
duce natural rubber with uniform physical 
properties. As a result, physical properties 
could vary from bale to bale or within 
the same bale. Since that time, however, 
some attempt has been made to classify 
natural rubber with respect to rate of cure. 
Competition of synthetic rubber perhaps 
has been a factor in bringing this about. 
Limited amounts of smoked sheets are now 
supplied as Technically Classified Rubber 
in fast-, medium-, and slow-curing grades, 
designated by blue, yellow, or red circles 
painted on the bale. 

Since it is desirable to know something 
about the physical properties of the rubber 
being used, the Division of Rubber Chem- 
istry of the American Chemical Society 
in 1936 recommended a series of formulae 
to be used in testing crude natural rubber. 
One of these formulae will evaluate the 
characteristics of a rubber sample and indi- 
cate any deficiency of fatty acid. Some 
rubbers, especially wild rubbers, are defi- 
cient in fatty acids, however, and will not 
develop their best properties unless suffi- 
cient fatty acid is present. 

In order to evaluate rubbers of this type 
the Crude Rubber Committee of the Divi- 
sion of Rubber Chemistry has other recom- 
mended formulae. Full details on these 
formulae are available upon request, di- 
rected to the secretary of the Division.!! 

In view of the inherent variations in the 
physical properties of any grade of natural 
rubber, as received on the market, one 
of the most important steps for a user to 
take is that of blending various shipments 
of each grade before further processing. 
The small user may have some trouble 
doing this, but with a little ingenuity it 
can be worked out. 

To the best of my knowledge natural 
rubber has yet to be surpassed for many 
items. This point is true in the case of 
vibration dampeners; some colored prod- 
ucts and drug sundries; products requiring 
very high resilience, and products flexed 
under constant elongation. In addition, 
natural rubber provides the best cut-growth 
resistance in truck and bus tire treads, 
excellent hot tear, and low heat buildup. 
The rubber compounder will find the 
hysteresis properties of properly com- 
pounded natural rubber difficult to equal 
when compared to any of the synthetic 
polymers. 


Reclaimed Rubber 


My few words here, in connection with 
reclaimed rubber, are not meant to be 
based upon actual experience in commer- 
cial reclaiming since I have had none. 
Furthermore, I will not try to describe 
the various methods of reclaiming or to 
outline methods of scrap collection. I feel 
we all have, at one time or another, at- 
tempted to work up trimmings, factory 
scrap, and scorched stocks into reusable 
materials, and this is where my actual 
knowledge ends. I recommend that all of 
you interested in reclaimed rubber care- 
fully read the report of a symposium 
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sponsored by the Connecticut Rubber 
Group.!" In this report, experts from six 
of the major reclaiming companies have 
given answers to specific questions. In 
addition to this, very good lectures have 
been given to the Philadelphia, Detroit, 
Chicago, and other rubber groups by ex- 
perienced reclaimers. These are available, 
from the authors, for personal study and 
review. 

Reclaimed rubber, I think, can be de- 
fined as a devolymerized or regenerated 
and plasticized product, resulting from the 
introduction of heat energy, mechanical 
energy, and chemical action to scrap or 
discarded vulcanized rubber. This resulting 
product can, in addition, be classified as 
a partially compounded rubber stock, since 
much of the zinc oxide, antioxidants, and 
other original materials go through the 
various reclaiming processes virtually un- 
changed. Consequently, reclaimed rubber 
can be used alone or in combination with 
virgin polymers. 

The question arises, just what are the 
advantages of reclaimed rubber? I shall 
attempt to list the major reasons for using 
reclaimed rubber without going into 
lengthy details or necessarily listing them 
in order of importance. 


1. Reclaimed rubber stabilizes stock 
plasticities inasmuch as it is not affected 
excessively by remilling or reprocessing. 

2. Reclaimed rubber extrudes and calen- 
ders faster than stock mixed from all new 
rubbers. The gage of extruded stocks con- 
taining reclaimed rubber can usually be 
maintained to closer tolerances than that 
of stocks without reclaim. 

3. Reclaimed rubber permits faster mix- 
ing cycles. Reclaim is ready-made to ab- 
sorb additional compounding ingredients, 
and lower power consumption and lower 
labor costs follow. 

4. Reclaimed rubber is_ less 
plastic; consequently products made with 
reclaim are less subject to sag and de- 
form in open steam cures. 

5. Reclaimed rubber reduces shrinkage 
in die cut blanks. 

6. Stocks containing reclaimed rubber 
generally cure faster than when all new 
rubber is used. In addition, thick or heavy 
moldings appear to cure more uniformly. 

7. Certain stocks containing reclaimed 
rubber age better than if all new rubber 
were used. This point is particularly true 
of friction or adhesive tapes. 

8. Modern reclaimed rubbers can be 
had with a good portion of the various 
necessary compounding ingredients already 
added. This advantage is a particular one 
to small operators. 

9. Reclaimed rubber reduces or main- 
tains material costs. Between 1932 and 
1955, No. 1 Smoked Sheets varied from 
3-4¢ per pound to 74¢ per pound. During 
this same period first-line whole tire 
reclaim varied only from 4.1¢ per pound 
to 10.5¢ per pound. 


thermo- 


uA. M. Neal, E. I. du Pont de Nemours 
& Co., Inc., elastomers department, Wil- 
mington, Del. (Subcommittee 12 of Committee 
D-11 on Rubber of the American Society 
for Testing Materials, 1916 Race St., Philadel- 
phia, Pa., took over Rubber Division, ACS, 


Crude Rubber Committee work in 1950. 
EpITor.) 

"RUBBER WORLD, Aug., 1956, p. 730; 
Rubber Age (N. Y.), Aug., 1956, p. 796. 


In conclusion, we may state that the 
reclaiming of rubber involves the grind- 
ing of waste rubber articles, the removal 
of fibrous or metallic material if present, 
and the conversion of the rubber to a 
plastic condition with the aid of heat, 
reclaiming agents, and catalysts. The re- 
sulting rubber is processed and finished 
with or without added compounding in- 
gredients or modifiers to develop specific 
properties. 

Manufacturers of reclaimed rubber pro- 
duce more than 200 types and grades of 
product, prepared to specifications, which 
provide desired qualities for specific uses 
in manufactured products. The reclaim 
may be prepared in sheets, slabs, blocks, 
pellets, or powder. 

The economical and technological ad- 
vantages are clearly defined. Historically 
the United States consumption of reclaim 
rubber, in tonnage, is approximately one- 
fifth of the total consumption of all new 
rubber, natural and synthetic combined. 
This fact illustrates the relative stature 
and importance of the rubber reclaiming 
industry. Producers of this commodity 
contribute to the conservation of our 
natural resources as waste rubber prod- 
ucts are converted to a material of great 
importance to our normal economy. The 
strategic value of reclaimed rubber in 
times of national emergency is immeas- 
urable. It is, essentially, a primary con- 
tribution to our rubber supply. 


Questions and Answers 


Q. What type of tests data characteriz- 
ing raw polymers is most helpful to the 
compounder? For example, is that now 
supplied by SBR copolymer plants useful, 
or how could it be made more useful? 

A. To the compounder for SBR it is 
thought that cure data, oil and pigment 
content, if present, and viscosity are most 
helpful. This type of information should 
not be changed or reported in a_ less 
comprehensive nature. Other properties 
usually reported, I feel, are of more 
importance to a purchasing agent or di- 
rector of development and are of second- 
ary importance to the average com- 
pounder. Actually, information helpful to 
one user may be of little value to an- 
other. The answer to this question de- 
pends upon individual circumstances. 


Q. What happens when natural rubber 
is blended with various synthetic rubbers? 
Are the resulting properties necessarily 
directly proportional to the combination 
used? 

A. This question is quite involved in- 
asmuch as there are many synthetic rub- 
bers with which natural rubber can be 
blended. Strictly speaking, the answer to 
the second part of this question is no. 
Very often such blending is done to obtain 
special properties in the finished product 
or to obtain particular processing prop- 
erties. 

The following is a short résumé of 
what can be expected when natural rubber 
is blended with the various synthetics. 

NATURAL AND NITRILE RUBBERS. The 
blending of nitrile type rubbers with 
natural rubber is not commonly done in 
view of the fact that these two materials 
are not considered entirely compatible. 
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As Mr. Boyd explains, one of the most 
common products manufactured from a 
blend of these rubbers is milking-machine 
inflation parts. The ratios used result in 
satisfactory oil and fat resistance and at 
the same time imp. ve hot tear, snap, 
and resilience as compared to an all- 
nitrile stock. In this blend the plasticizers 
should be compatible with both rubbers, 
and the rubbers should be very thorough- 
ly blended to bring out the best repro- 
ducible physicals. 

For this and other reasons it is difficult 
to say that all of the resulting properties 
are necessarily directly proportional to 
the ratio of rubber used. It can be said. 
however, that oil comes 
to being directly proportional. 

NATURAL AND NEOPRENE. In this con- 
nection. as with all other specialty poly- 
mers, Very little extensive data have ever 
been published pertaining to natural rub- 
ber blends. Most of this type of work 
has been done by the individual process- 
at end-products meeting his 
particular needs 

The following however. 
thought to be true as far as natural 
rubber neoprene blends are concerned. 

1. Forty to 50° neoprene is required 
with natural rubber to show any marked 
improvement in outdoor exposure proper- 
ties of the blend. Blends with percentages 
of neoprene higher than this amount are 
characterized by more pronounced neo- 
prene properties. The same can be said 
of blends of Hypalon!*® and natural rub- 
ber with respect to ozone resistance. 

2. The properties of different blends of 
neoprene and natural rubber, between 
20-80 and 80-20 ratios. closely follow a 
straight line with respect to oil swell, flex 
resistance, air permeability. hardness. ten- 
sile strength. and elongation. As in other 
instances, properties are subject to 
the further effects of the degree of filler 
loading. plasticizer content. and modify- 
ing agents present. 

3. Small amounts, up to 10%. of 
natural rubber in Neoprene Type G show 
a marked improvement in tear resistance 
at room or at temperatures. 
improve _ this 
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4. Ten to 30 parts of natural rubber 
lower the brittle point of neoprene com- 
pounds. Here again, this application is a 
special One inasmuch as increased amounts 
of natural rubber affects oil swell. and 
the advantages of neoprene are dimin- 
ished, if not completely lost. 

NATURAL AND THIOKOL!+ POLYSULFIDE 
RuBBERS. Blends of these two materials 
have been used in an effort to obtain de- 
Sired resistance to swelling in mixed sol- 
vents containing ketones, aromatics, and 
It has been said that the resultant 
product possesses the desired properties; 
factory processing difficulties 
make such a blend impractical. 

Natural rubber is used to impart build- 
ing tack to polysulfide rubbers. In 
amounts above 10% the solvent resistance 
decreases at a much faster rate than what 
would be expected from the behavior of 
the materials separately. 


esters 


however, 


~ Du Pont mark. Chlorosulfonated 
polvethylene 


rhiokol Chemical Corp. trade mark. 


trade 
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NaTURAL AND SBR. Our experience in- 
dicates that natural and SBR stocks, of 
similar original physical and cure prop- 
erties, can be blended in nearly all pro- 
portions, with little or no variation of 


original properties, from the resulting 
blends. 
When the two stocks have different 


physicals, the resultant compound does not 
always pOssess average Or mean proper- 
ties. For example, 50/50 blends usually 
have tear properties more like those of 
a natural rubber stock. Furthermore, our 
experience indicates that the aging and 
flexing properties more nearly resemble 
the polymer in the majority than what 
might be normally expected. 

Various compounding materials — in- 
cluding accelerators, plasticizers. sulfur, 
and reinforcing agent have perhaps as 
much of an effect upon the final proper- 
ties of blends of natural rubber and SBR 
as do the two rubbers themselves. 


Neoprene and Hypalon 


By L. R. Mayo 


E. |. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 


NEOPRENE is one of the oldest of the 
synthetic rubbers, having been first pro- 
duced on a commercial scale in the early 
1930's. It is manufactured by the emul- 
sion polymerization of chloroprene (2 
chloro-1:3 butadiene) obtained from the 
reaction of hydrogen chloride and mono- 
vinyl acetylene: the latter is prepared 
directly from acetylene. The structure of 
neoprene bears a close resemblance to 
that of natural rubber. The basic unit is 
a four-carbon group with one double- 
bond and a chlorine attached to one of 
the double-bond carbons in the same 
position as the methyl group in the na- 
tural rubber polymer. Naturally, the 
presence of this chlorine is of greatest 
importance in determining the character- 
istic properties of neoprene. 

Although when it was first introduced, 
neoprene was hailed as an_ oil-resistant 
rubber, there certainly would be very 
little sold today if this point were its only 
claim to fame. A rubber compounder usu- 
ally selects neoprene not for a_ single 
specific property—many of which can 
be equalled or excelled by another ma- 
terial—but for a balance of values, all of 
which contribute to eventual product 
performance. 

Supporting this idea, I'd like to run 
through some of the important reference 
points by which rubbers, in general, are 
evaluated and point out where neoprene 
fits into this picture. 


Heat Resistance 


Aged in air at elevated temperatures, 
neoprene stocks are generally superior to 
other general-purpose rubbers, but  in- 
ferior to those synthetics which have been 
designed primarily for heat resistance. 
These stocks may be aged up to 3-4 days 
at 300° F. and still retain some degree 


of workable flexibility. If air is excluded 
—as in a part operating in oil—or if 
access of oxygen to the neoprene surfice 


is restricted—-as in a gasket or seal— 
service life at high temperatures is dra- 
matically extended. 


Low-Temperature Properties 


The low-temperature properties of neo- 
prene are inferior to those of SBR and 
natural rubber, but it is possible to com- 
pound for functional flexibility as low as 
—60° F. and brittle points down to —90° 
F. without seriously compromising other 
values. 


Oil Resistance 

The oil and fuel resistance of neoprene, 
as judged by total immersion swelling 
tests, is not outstanding in comparison 
with those synthetics containing acrylo- 
nitrile. A combination of high retention 
of strength in the swollen condition and 
greatly reduced volume change observed 
when only one surface is in contact with 
the fluid, however, permits the successful 
use of neoprene in applications which 
might be questionable on the basis of 
standard laboratory tests—for example, 
hose tubes carrying aromatic gasoline. 


Permeability 


At room temperature the resistance of 
neoprene to permeability by gases—espe- 
cially air—is usually reported to be six 
or seven times greater than that of natural 
rubber, but inferior to that of butyl 
rubber. In our investigation of possible 
neoprene tire innerliner stocks we recently 
completed tests which indicate that the 
permeability of neoprene increases with 
temperature less rapidly than butyl. At 
about 175° F.—a reasonable temperature 
for containing air under high-speed driv- 
ing conditions—a_ typical black-loaded 
neoprene stock is no more permeable 
than the standard butyl tube stock with 
which it was compared. 


Ozone Resistance 

The ozone and weather resistance of 
neoprene has been proved over years of 
outdoor service, particularly in wire and 
cable jackets. Compounded specifically 
for ozone resistance, neoprene will hold 
up well at ozone concentrations as high 
as 100 parts per million—many times 
the maximum atmospheric levels ever 
reported even in California. 

The electrical insulating properties are 
adequate for low-voltage service. On the 
other end of the scale, neoprene stocks 
can be made conductive for static dis- 
charge purposes without difficulty. 


Resilience 


Factors that are sometimes overlooked 
are the resilience and hysteresis proper- 
ties of neoprene. In gum or lightly loaded 
these properties are slightly in- 
those of natural rubber 


stocks 
ferior to 


but at higher loadings of filler, ie., in the 
normal compounding range, neoprene 
stocks are often more resilient and 


cooler-running than the corresponding 


natural compounds. 
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Compression Set 


\ common reference point in specifi- 
cation compounding is compression set. 
From a practical consideration, resistance 
to compression set over a wide tempera- 
ture range is probably much more im- 
portant than the absolute value at any 
one temperature. Neoprene stocks—par- 
ticularly those based on a W _ type—are 
outstanding in this respect. 


Color Stability 


One of neoprene’s admitted deficiencies 
is color stability in light. Despite much 
research effort, no neoprene stock is com- 
pletely free from a tendency to darken 
toward the tan. This discoloration is not 
completely disqualifying in light-colored 
stocks, as is perhaps best demonstrated 
by its large-scale use in white sidewall 
stocks as a 50:50 blend with natural 
rubber or other polymers. In spite of their 
tendency to discolor in light, neoprene 
compounds can be as free from staining 
as stocks of other elastomers. 


Flame Resistance 


The presence of about 36% chlorine 
in neoprene makes it the only general- 
purpose rubber with a significant degree 
of flame resistance. Like any organic 
material, it will burn if an external flame 
is applied, but—except when compounded 
with high concentrations of flammable 
ingredients—it will stop burning when 
the external heat is removed. 


Versatility 


At an average price of 40¢ a pound 
and a specific gravity of 1.23, neoprene 
is at an apparent economic disadvantage 

but there three factors to consider 
before ruling out neoprene for this reason: 

(1) Neoprene stocks can be very highly 
extended with filler and oil while 
retaining a surprisingly high-quality 
level. 

(2) Neoprene can be blended with other 
rubbers to give medium-quality 
stocks at low cost. 

(3) In the past several years there has 
been a definite trend toward greater 
acceptance of quality products at 
reasonable price differentials. This 
fact has been dramatically demon- 
strated in a variety of merchan- 
dising fields—automotive sales is a 
good example. There is every reason 
to expect that this will become a 
growing factor in the buying pat- 
tern for rubber products and that 
those products with established tech- 
nical superiority will enjoy an in- 
creasingly stronger competitive posi- 
tion. 

I started this discussion with a question 
in the back of my mind: Why use neo- 
prene? The answer to this question lies. 
] think, in its versatility... it is un- 
doubtedly the closest thing we have to 
an all-purpose rubber and can be con- 
‘© Du Pont trade mark. Di-o-tolylguanidine 
(DOTG) salt of dicatechol borate. 

‘’ Du Pont trade mark. Tetramethy] thiuram 
monosulfide. 

* Du Pont trade mark. 2-Mercapto-imida- 
zoline. 
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sidered at least for a great majority of 
the products made in our industry. 


Hypalon 

The basic requirement for any elas- 
tomer is the ability to be transformed 
from a workable plastic state to a tough, 
resilient form. This transformation is, of 
course, usually accomplished by means 
of a chemical reaction accelerated with 
heat. In most rubbers this required degree 
of reactivity is based on chemical un- 
saturation—double bonds—which in turn 
leaves the door open for other reactions 
which may limit the serviceability of the 
final cured product under severe use con- 
ditions. 

Hypalon is a completely saturated rub- 
ber produced by reacting polyethylene 
with sulfur dioxide and chlorine. The re- 
sulting sulfonyl chloride groups are the 
reactive sites which make possible its 
vulcanization in the complete absence of 
double bonds. Most of the unique proper- 
ties of Hypalon are directly related to 
this stable, oxidation-resistant structure. 
They include outstanding ozone resist- 
ance, excellent heat aging, a high degree 
of resistance to oxidizing chemicals. light 
stability, and good weathering properties. 

Defining some of these properties a 
little more specifically—Hypalon has com- 
plete ozone resistance a normally 
compounded stock has never cracked in 
ozone at any concentration. Its heat aging 
is probably 50° F. better than that obtain- 
able with other general-purpose rubbers 
aca or, expressed another way, this 
elastomer compounded for heat should 
retain a working degree of flexibility for 
as long as two weeks at 300° F. Its 
serviceability is further extended by the 
fact that during heat aging it does not 
become case-hardened or embrittled on 
the surface because of oxidation as do 
many other synthetic rubbers. 

Although Hypalon should not be con- 
sidered as a cure-all in handling strong 
oxidizing solutions, it can be used in 
nitric, chromic, and sulfuric acid service 
under conditions which would rapidly 
deteriorate other rubbers. This advantage 
is sufficient to justify its use in rolls, hose 
tubes, and tank linings. The limitations 
on the use of this chlorosulfonated poly- 
ethylene in oxidizing chemicals involve 
time, temperature. and concentration and 
can best be evaluated on an_ individual 
basis. 

In the weather, ultra-violet degradation 
rather than straight oxidation is the prime 
enemy of Hypalon. Fortunately, light- 
screening pigments offer an effective de- 
fense, and stocks so compounded have 
held up in sunlight for several years with- 
out appreciable change. 

The ozone and weather 
chlorosulfonated polyethylene can be car- 
ried over in part at least to more eco- 
nomical blends with other rubbers. White 
sidewalls are a good example of such an 
application. 

As with most new materials, Hypalon 
has other interesting properties not read- 
ily predictable from its structure—a case 
in point, superior indentation resistance 
in heavily loaded stocks, a property used 
to advantage in floor tile. 


resistance of 


One way to take advantage of Hypa- 
lon’s properties at moderate expense is 
to apply thin films from solvent solutions. 
The elastomer is soluble in aromatic 
solvents and can be brushed or sprayed. 

Summarizing very briefly, Hypalon off- 


ers a distinct superiority over general- 
purpose rubbers in resistance to heat, 
ozone, and oxidizing chemicals. Used 


alone or in blends. it offers for the first 
time the possibility of Wweather-resistant, 
color-stable rubber products. 


Questions and Answers 


Q. Discuss the design of compounds 
for maximum rubber-to-metal adhesion. 

A. Much of the success of metal bond- 
ing lies in the techniques of handling and 
preparation. There are a few general 
rules of compounding—most of them 
dictated by common sense—which apply 
to neoprene, and in most cases to other 
rubbers. Naturally, excessive amounts of 
waxes, softeners, or other ingredients cap- 
able of causing a surface bloom should 
be avoided. As a matter of fact, even 
within compatibility limits high loadings 
of plasticizer are not recommended. The 
choice of filler is usually not critical, 
although some users find advantage in 
using some hard clay as part of the filler 
loading. 

In order to assume adequate pressure 
at the metal-rubber interface during mold- 
ing. very soft or thermoplastic stocks 
should be avoided. This can be done with 
filler loading or by choice and preparation 
of the polymer. In the cured stock, mod- 
ulus should be as high as other require- 
ments will permit in order to protect the 


bond from necking down, flexing, and 
mechanical working. 
When bonding neoprene directly to 


brass, it is necessary to add sulfur either 
to the stock or to an intermediate cement. 
Even sulfur-modified neoprenes have in- 
sufficient sulfur to produce a good chemical 
linkage. and, of course, the W types have 
no sulfur at all. Choice of acceleration is 
important in brass bonding with sulfur— 
Permalux!® or Thionex!® DOTG combina- 
tions are preferred over NA-22.17 which 
causes a definite lowering of adhesion 
values. 

Methods of bonding Hypalon are similar 
to those used for neoprene, although the 
thermoplasticity of the former makes the 
problem of developing adequate bonding 
pressure a little more difficult. Neoprene 
and Hypalon cured in contact with each 
other adhere well; hence, one method of 
bonding the latter is by means of a neo- 
prene tie coat or cement with a conven- 
tional neoprene primer on the metal. 


Q. Discuss the design of compounds for 
best rubber ply adhesion. 

A. In designing a neoprene compound 
for maximum tack and ply adhesion, 
several factors should be considered: (1) 
choice of neoprene type: (2) selection of 
softening and processing aids; (3) mechan- 
ical and chemical breakdown; (4) type of 
loading; (5) cure rate. 

As a general rule, the G- or sulfur- 
modified types of neoprene give the best 
tack and knitting. Neoprene Type GRT is 
preferred in this group because of its 
crystallization resistance. 
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Obviously. oils and waxes with limited 
compatibility should be avoided. Tackify- 
ing such as coal-tar oils, medium and low 
melting coumarone-indene resins, pine tar, 
wood rosin, and rosin derivatives have all 
been used for this purpose. In developing 
very tacky stocks there is always the risk 
of causing processing difficulties due to 
sticking to mill and calender rolls. 

Possible solutions to this problem in- 
clude carefully chosen release agents. 
Among materiais which sometimes help 
strike this critical balance are natural 
rubber. low molecular weight polyethylene, 
and some microcrystalline waxes. In the 
latter group Superla'’ Wax has been 
outstanding. since it is a tacky wax which 
sometimes improves knitting at room 
temperature, but gives good release from 
metal at temperatures near its melting 
point. When stocks are to be plied up, 
it is often desirable to run the preceding 
operation at a fairly high temperature to 
eliminate nerve and shrinkage and to give 
smooth surfaces which can be intimately 
bonded. 

Both mechanical and chemical break- 
down may be used to improve ply ad- 
hesion. The G-types of neoprene respond 
most readily to either method. Accelerator 
55219 is a particularly powerful peptizing 
agent. The W types of neoprene resist 
both chemical and mechanical breakdown, 
although the latter is sometimes feasible. 

Although as a general rule excessive 
loading of filler. particularly those giving 
stiff. boardy stocks. should be avoided, 
silica-type fillers give good cured ply ad- 
hesion in roll cover stocks. Zinc oxide 
and whiting promote a dead mushy con- 
sistency desirable in friction stocks. 

Acceleration should be chosen to avoid 
any chance of incipient scorch on the 
surfaces to be bonded. 

In some cases a tackifying solvent wash 
can be justified to insure ply adhesion. 
The use of a solvent solution of Accel- 
erator 552 for sulfur-modified neoprenes is 
particularly effective. 

In the case of Hypalon. many of the 
same principles apply. Hypalon is basic- 
ally a dry. tack-free polymer. although the 
present material, Hypalon 20, is an im- 
provement in this respect over the original 
Hypalon. Cements and solvent wash tech- 
niques may be more often required. The 
most effective solvent for this purpose is 
cyclohexanone. Cements containing rosin 
or rosin derivatives are also effective. 


Q. Should more acceleration be used in 
a Neoprene WRT compound if the stock 
contains neoprene reclaim? 

A. It is difficult to give an answer to this 
question which will apply to all situations. 


I would start out using no additional 
acceleration, for two reasons: 
(1) Neoprene is probably never so 


completely devulcanized during a 
reclaiming operation as other gen- 
eral-purpose rubbers. 

(2) Some neoprene reclaims actually 
increase cure rate when added to a 
neoprene compound prepared from 
tresh polymer. Naturally, under these 


* Standard Oil Co. of Indiana trade mark. 
Petroleum wax. 

DuPont trade marke. Piperidinium-penta- 
methylene-dithiocarbamate. 
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circumstances a reduction in accel- 
eration should be considered. 

In those cases where the neoprene re- 
claim results from scrap within the plant, 
an alternative method of utilizing it would 
be to cure tightly and grind. The use of 
modest quantities of such ground scrap will 
probably not cause serious loss of physical 
properties and may often benefit proces- 
sing. 


Nitrile Rubber 


By W. J. Boyd 
Xylos Rubber Co., Akron, O. 


FOR many years compounders and de- 
sign engineers were looking for a rubber 
that would resist greases, oils, and fuels. 
For the first quarter of this century they 
had only natural rubber and reclaim with 
which to solve their problems. After this 
period along came Thiokol polysulfide 
rubber and neoprene. Polysulfide rubber, 
generally speaking. had good oil resistance, 
but only fair physical properties, and neo- 
prene. while possessing good physical 
characteristics, had only medium oil and 
fair fuel resistance properties. 

Nitrile synthetic rubbers first became 
commercially available in the United States 
in the late 1930's. The nitrile synthetic 
rubbers were the first low-swell, oil-re- 
sistant rubbers with physical properties 
that would permit their use in commercial 
application, Their properties made them 
immediately attractive to the aircraft in- 
dustry, but since the war, numerous other 
uses in the home and industry have been 
found for them. 

Nitrile rubber production figures taken 


from the “Rubber Statistical Bulletin.” 
Volume 10, August. 1956, published by 


the International Rubber Study Group, 
London, England. show that this produc- 
tion has increased from 7.781 long tons in 
1945 to 32.623 long tons in 1955. Indi- 
cations are that the latter figure will be 
exceeded in 1956. 

Nitrile rubbers are copolymers of buta- 
diene and acrylonitrile which are made 
by the emulsion polymerization process. 
The copolymers can be made by both 
the low-temperature polymerization pro- 
cess at approximately 43° F. and the hot 
process at 122° F. 


Properties 


Nitrile rubbers exhibit unsaturation to 
a degree somewhat lower than that of 
natural rubber. They are, however, capable 
of vulcanization with sulfur, and the vul- 
canization is influenced by accelerators and 
activators and reinforcing agents in the 
same manner as that of natural rubber and 
SBR. These nitrile copolymers are made 
in various ranges of bound acrylonitrile 
varying from 47% down to 18%. 

It is necessary with nitrile rubbers as 
well as it is with the copolymers of but- 
adiene and styrene to use reinforcing agents 
in order to obtain the highest physical 
properties. 

For most applications the nitrile rubber 
compounds require the use of ester plas- 
ticizers. There are many types of these 


ester plasticizers with a wide range of 
prices which can be used. They impart 
various properties to the finished products, 
such as, for example, improving the low- 
temperature flexibility over what the com- 
pound could do without the plasticizer, 
The use of these low-temperature plastic- 
izers imparts the factor of shrinkage in 
low aniline point oil to the part. Also, 
generally, the high-temperature resistance 
is impaired. 

Another factor that must be considered 
in the use of these plasticizers is the fact 
that they may bleed from the cured part 
if too much is used. For this reason in 
many cases a blend of plasticizers is used. 
The other plasticizer may be one that 
has poorer low-temperature properties, but 
is not so extractable in oils and fuels, 
so that it prevents shrinkage of the part 
in low aniline point oils. 

At times, polymeric plasticizers can be 
used where low-temperature flexibility is 
not a critical problem. Ordinarily 15 to 
30 parts of plasticizer are used to 100 
parts of nitrile rubber. This amount of 
plasticizer may be reduced in some cases 
to five parts or less where such a change 
may be required to meet specifications. 
This reduction may make the stock slightly 
harder to process. 

The nitrile rubbers will cure with the 


normal sulfur, accelerator, and metallic 
oxide ratios commonly used for other 
rubbers. 


In many cases it has been found neces- 
sary to use the so-called “sulfurless cure” 
in order to meet requirements of some 
present-day specifications. This “sulfurless 
cure” uses accelerators that will liberate 
sulfur at curing temperatures. It has been 
found that products using this “sulfurless 
cure” give improved compression set re- 
sults and are better after immersion in 
oils than those having a normal sulfur 
cure. 

To decide which type of nitrile rubber 
to use One must remember that oil resist- 
ance varies directly with the acrylonitrile 
content, while low-temperature flexibility is 
inversely proportional to the amount of 
acrylonitrile present. 


Compounding 


In compounding of nitrile rubbers we 
must consider oil and fuel resistance in 
addition to normal and aged physical 
properties, low-temperature flexibility, and 
compression set. The design engineer 
should be realistic in these requirements 
and not ask for very-low temperature 
service along with high oil resistance as 
it may make a specification almost im- 
possible to meet. 

Wherever possible, the oils and fuels 
specified by ASTM D 471 should be used 
for specification purposes. These oils and 
fuels cover the aniline point range of most 
commercial oils and fuels. Much data have 
been gathered on the behavior of nitrile 
compounds in these materials, and it is 
easy to predict how a specific compound 
will behave in an immersion test. 

The nitrile rubbers are compatible with 
natural rubber and most synthetic rubbers, 
with the exception of butyl. Mixtures of 
natural, natural and SBR type reclaims, 
and SBR type rubber can be used to 
control swelling in oils between different 
ranges for different applications. 
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Nitrile rubbers are also compatible with 
commercial grades of polyvinyl chloride 
and phenolic resins to give products with 
interesting properties. Nitrile rubber is used 
with vinyl resins as a non-bleeding plas- 
ticizer for film. Nitrile rubber combined 
with phenolic resins will make a semi-hard 
rubber with good oil resistance. 

Nitrile rubbers can be blended with high 
styrene copolymers which improve the 
molding characteristics with a resultant 
decrease in resistance to oil and fuels. 


Applications 

Let us consider the various applications 
where the desirable characteristics of nitrile 
rubber enable them to be used. 

In the aircraft industry there are many 
applications such as hydraulic fittings, fuel 
lines, and various types of seals. These are 
made to very close specifications which 
can be met only with nitrile rubber. Some 
of the AMS“ specifications and military 
specifications pertaining to aircraft are met 
only by the use of various types of nitrile 
rubbers. Another large usage of nitrile rub- 
ber in the aircraft industry is in the fuel 
cells which could not be made without the 
use of nitrile rubbers. 

The automotive industry uses nitrile rub- 
bers in many applications. Some of these 
applications are covered by the ASTM 
D 735 SB classification. Other compounds 
have been developed for the bushings 
and seals for the cooling system of auto- 
mobiles. This is a point where water 
resistance has to be considered, in addition 
to the oil resistance. This water resistance 
can be met with nitrile rubbers through 
proper selection of fillers and reinforcing 
agents. Another important use for nitrile 
rubbers in the automotive field is in the 
seals for automatic transmissions. This 
application requires parts resistant to trans- 
mission oils at 250 to 300° F. with low 
set and fair low-temperature flexibility. 

The use of nitrile rubber in O-ring seals 
has grown by leaps and bounds over the 
past years. Applications for this type of 
seal have been developed throughout in- 
dustry. 

There are a number of rolls covered 
with compounds containing nitrile rub- 
ber. This type of covering is used where 
oils and solvents will come into contact 
with the rubber surface. In this applica- 
tion it is usually required that the com- 
pound be adhered to a steel core. This 
requirement can be met covering the 
surface of the steel core with various 
commercial bonding agents. The plastic- 
izers used in formulating the nitrile rubber 
compound must be used in low concentra- 
tions. The use of non-bleeding plasticizers 
is recommended. 

Numerous applications in the food in- 
dustry use nitrile rubber. These compounds 
are used for jar seals, belts, and milking- 
machine inflations, to mention a few. On 
the milking-machine inflations it is interest- 
ing to note that previously these were 
made from natural rubber. After switching 
to nitrile rubber these inflations lasted 
approximately 50 times longer. 

For use in the oil fields, compounds 
can be designed to have high tensile 
strength, and resistance to the entire ani- 
line point range of oils. 

20 Air Materiel Specification, Society of 
Automotive Engineers, New York, N. Y. 
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Nitrile rubber can be compounded with 
light-colored pigments and colors which 
have sunlight resistance and which give 
service in products such as sink mats, 
which require light colors for sales appeal. 

High styrene resins can be combined 
with nitrile rubbers for articles such as 
shoe soles requiring high hardness with 
good abrasion resistance along with oil 
resistance. 

Cements and adhesives can be made 
from nitrile rubbers directly, or by using 
blends of nitrile rubber and phenolic res- 
ins, etc. Such cements have good bond 
strength and good heat resistance in addi- 
tion to other properties. Industrial appli- 
cations of nitrile type cements are for 
bonding nitrile stock to metal, glass to 
glass, leather to leather, brake lining to 
brake shoes, etc. The most commonly used 
solvents are methyl ethyl ketone, and 
toluene. Other solvents, however, may be 
used for special applications. 

One of the largest usages of nitrile 
rubber is in the form of latex. Films from 
dried nitrile rubber latex have higher 
physical properties than those of SBR type 
latex films; however, to get the best 
physical properties, these latices must be 
compounded. Commercial applications us- 
ing nitrile latex are in the manufacture 
of prepared papers, leather finishes, ad- 
hesives, etc. 

There are many other applications where 
nitrile rubber can be used. I have men- 
tioned only a few. In general, for any 
application where oils or fuels may come 
into contact with the rubber part, the 
nitrile compounds should be investigated. 

At the present time, the nitrile rubber 
industry is being asked for rubbers resist- 
ant to temperatures from 400° F to —100 
F. Our present range is 30U to —80° F.., 
however, we can go to 350° F. when the 
nitrile rubbers are immersed in some oils. 
We are endeavoring to meet these demands 
by both development of polymer and 
through use of present and new compound- 
ing materials and techniques. Other prob- 
lems that are giving us some trouble 
are resistance to diester oils and oils 
containing additives that seem detrimental 
to nitrile rubbers. 

In closing I would like so say that all 
nitrile rubber manufacturers have service 
laboratories that will help you with any 
problem concerning the use of nitrile rub- 
bers. It is helpful to them to have available 
the complete specification or service re- 
quirements of the rubber parts involved 
before they give advice on your problems. 


Questions and Answers 


Q. Discuss the design of compounds 
for maximum rubber-to-metal adhesion. 

A. Many times a nitrile rubber com- 
pound meeting a specification has to be 
adhered to metal for its final application. 
If this fact is known, the compound can 
be designed so that excellent adhesion to 
metal is obtained, and the compound can 
still meet the specification for the rubber 
part. 

One of the main factors to remember 
for such an application is to keep the 
plasticizer ratio low, usually 10 parts or 
less of a non-bleeding plasticizer. In order 
to have a processible compound with this 
low plasticizer ratio it is necessary to 


use the “easy processing” nitrile polymers. 
Waxes and other materials which bleed 
to the surface should be avoided in such 
compounds. 

We have found that fillers or reinforcing 
agents have some effect on this rubber-to- 
metal adhesion. A nitrile rubber compound 
containing seven parts of plasticizer, and 
60 parts of filler to 100 parts of nitrile 
rubber (other ingredients in normal 
amounts), and employing a sulfurless cure, 
showed that most carbon blacks did not 
give the adhesion to metal that was obtain- 
ed for compounds containing whiting, clay, 
and calcium silicates. Compounds con- 
taining hydrated silica gave excellent ad- 
hesion. Many times these fillers that give 
good adhesion can be combined with the 
blacks to obtain the general properties 
as well as the adhesion to metal required. 

The curatives used have some effect 
on this rubber-to-metal adhesion. A com- 
pound using 10 parts of plasticizer and 60 
parts of SRF black to 100 parts of nitrile 
rubber showed that a sulfur cure was 
slightly better than a sulfurless cure. Ex- 
cellent results were obtained using tetra- 
chloro-para-benzoquinone. also dicumyl 
peroxide as curing agents. 

The above comments are based on using 
commercial rubber-to-metal adhesives ap- 
plied to a sandblasted or etched surface 
and then degreased. 


Q. Discuss the design of compounds 
for best rubber ply adhesion. 

A. Nitrile rubber compounds are gen- 
erally drier and less tacky in the uncured 
state than compounds of most other rub- 
bers. To improve this tack soft blacks 
with a fairly high proportion of plasticizer 
(20-30 parts) should be used. The plastic- 
izer used should be of the ester type 
and should not exceed the solubility limits 
of the particular plasticizer in the nitrile 
rubber used, as bleeding of the plasticizer 
from the uncured stock will destroy the 
tack. For this reason many times a blend 
of two ester plasticizers is used in nitrile 
compounds. 

Small amounts of tackifying resins are 


sometimes used in nitrile rubber com- 
pounds to improve the tack and ply 
adhesion. 


Q. Discuss the physical properties of 
combinations of other synthetic rubbers 
with nitrile rubbers. 

A. As stated earlier in my talk, nitrile 
rubbers are compatible with most synthetic 
rubbers except butyl. Normal physical 
properties of such mixtures are generally 
close to those obtained for all-nitrile 
rubber compound with the same com- 
pound ingredients, provided a homogen- 
eous mixture of the nitrile rubber and the 
other synthetic rubber is obtained at the 
initial mixing stage. Oil resistance of such 
mixtures is usually less than that obtained 
for an all-nitrile rubber compound. 

Exceptions to this statement would be 
where nitrile rubber is combined with 
an organic polysulfide synthetic rubber 
where the normal physical properties are 
reduced, and oil and fuel resistance is 
increased. 


Q. Discuss nitrile compounds designed 


for low gas permeation. 
A. The largest factor in designing a 
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nitrile rubber compound for low gas per- 
meation is the amount of acrylonitrile in 
the polymer. The higher the nitrile content 
the lower the gas permeation. Following 
are some figures taken from the literature, 
with natural rubber with 100% permeation 
taken as a base. 

Recently polymers are being produced 
having 45-47% nitrile content which would 
have much less permeation to gas than the 
38-40% nitrile polymer. 


TABLE 1 


% Permeation 


20-22% nitrile content 33 

30-32% nitrile content 8.5 
38-40% nitrile content 3.4 
Butyl rubber 4.8 


As to compounding, gas permeation is 
reduced by small amounts of moisture and 
increased combined sulfur. Curing tem- 
perature, amount of milling. and _plastic- 
izers have little effect on permeability. 


Types of Styrene-Butadiene Copolymers 


and Their Applications 


By J. F. Svetlik 


Phillips Chemical Co., Akron, O. 


PRIOR to World War II the United 
States was almost totally dependent on 
natural rubber for general-purpose uses. 
When the enemy cut our supply lines, we 
were in critical need of rubber and had 
to resort to rationing. Steps were taken 
to develop synthetic rubber with utmost 
haste, and with government financing and 
tremendous contributions of knowledge, 
skill, and hard work by representatives of 
rubber, chemical, and petroleum compan- 


ies and research organizations this feat 
was accomplished in record time. The 
styrene-butadiene type copolymers were 


selected for production in the plants, and 
these were designated GR-S (Government 
Rubber-Styrene). The term synthetic rub- 
ber has been applied to these polymers 
although it should be recognized that these 
are only one of the types of synthetic 
elastomers on the market. 

In the early stages of GR-S production 
few people envisioned the popularity that 
styrene-butadiene copolymers enjoy today. 
Their many desirable features make them 
the preferred rubbers for numerous appli- 
cations. A noted authority reported re- 
cently that irrespective of price. natural 
rubber is preferred for technological rea- 
sons in applications comprising 27% of 
all rubber consumed, styrene-butadiene 
copolymers are preferred for 38% of all 
applications, and the remaining 35% can 
be either synthetic or natural rubber, de- 
pending upon the relative price. Besides 
enjoying a superiority over natural rubber 
in certain applications the styrene-buta- 
diene copolymers have the advantage of 
being stable in price. 

In 1955, of the general-purpose type 
rubbers consumed in the United States, 
46% was natural rubber and 54% was 
the styrene-butadiene coploymers. Greater 
quantities of synthetic would have been 
consumed if more had been available. 
Why, then, this decided swing toward the 
use Of styrene-butadiene rubbers? Beyond 
doubt the stable price was a big factor. 
Other factors are: (1) better roadwear 
performance in passenger tires, permitting 
production of longer-wearing tires less 
subject to cracking failures; (2) better 
aging resistance; (3) greater uniformity 
which improves factory processing and 
eliminates product quality variations; and 
(4) greater processing safety, to name but 
a few. 
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The two principal grades of SBR are 
designated as “hot” or “cold,” depending 
upon the polymerization temperature. A 
number of polymers exist within each 
group differing in such details as styrene- 
butadiene ratio, coagulation technique, 
emulsifier, antioxidant, etc. Masterbatches 
containing black, oil, or black and oil are 
also available. 

While initially all of the SBR was pro- 
duced at 122° F., at present approximately 
75% of styrene-butadiene copolymers are 
produced at 41° F. The greater demand 
for cold rubber is a result of the much 
better tensile strength, greater elongation, 
approximately 20% greater wear resist- 
ance, lower hysteresis, superior resistance 
to crack growth, and smoother extrusion. 


Hot SBR 


Hot SBR’s possess better breakdown 
characteristics during mixing than cold 
SBR’s and are preferred in certain me- 
chanical goods applications. Staining types 
(1000, 1002, 1004) are used in applications 
where contact or migration staining is not 
a problem such as in black tires and cer- 
tain extruded and molded mechanical 
goods. Slightly staining 1001 is used simi- 
larly and also in shoe soles and heels. 
Non-staining types 1006 and 1011 are 
used in those applications where the item 
itself must not discolor or stain items or 
finishes with which it comes in contact. 
Non-staining carcasses, mechanical goods, 


footwear, sporting goods, toys, surgical 
goods, and white sidewalls are typical 
applications. 
Cold SBR 


Cold rubber, 1500 type, is used very 
widely in tire treads and other applications 
requiring superior tread wear and excellent 
physical properties. Slightly staining 1501 
is used similarly to 1001, but again is 
favored for uses requiring better physical 
properties. Non-staining 1502 is used in 
applications paralleling those of 1006, but 


also finds considerable use in tires and 
other dynamic applications. 
Special SBR's 

A group of special-purpose rubbers 


(1007, 1016, 1019, and 1503) are made 
almost primarily for the wire and cable 
trade. To possess the desired electrical 
properties these polymers must have a low 
ash content, which is obtained by glue 
coagulation, and in some cases the poly- 
mer is also processed through an extruder 


to reduce the ash still further. For ciec- 
trical use the rubber must not change in 
dielectric properties if exposed to moisture 
—hence the need of having a low ash 
content to reduce the tendency to absorb 
moisture. 

High Mooney viscosity 1012 and 1022 
polymers are specialty polymers developed 
primarily for adhesives and some special 
applications. Type 1010 is a low Mooney 
type designated primarily for blown 
sponge applications. Because of its low 
viscosity less breakdown is required. 

High styrene rubbers are used in can 
closures, adhesives, soles and heels, etc. 
These polymers (1013, 1014 and 1021) 
possess poor freeze resistance. 

Low styrene rubbers (1015, 1023, 1504, 
1505) are used in applications requiring 
excellent low-temperature resistance such 
as in Arctic service. These rubbers contain 
from 3.5 to 13% bound styrene. Poorer 
processing characteristics result from low- 
er styrene content; hence these polymers 
would be slightly harder processing. 


SBR Masterbatches 

Carbon black masterbatches enjoy wide 
popularity principally because of the clean- 
liness and fast mixing which are possible. 
Because the carbon black is already dis- 
persed no black contamination results 
even if mixing is conducted immediately 
adjacent to white stocks, and also because 
the black is already dispersed the mixing 
cycle can be greatly shortened, and even 
a one-pass mix is sometimes used. FEF 
black reinforced types 1104 and 1605 are 
used primarily in molded, extruded, and 
calendered goods where the excellent 
smooth-out and flow characteristics of 
FEF black are desired. HAF black rein- 
forced types 1600, 1601, and 1602 are 
used widely in tires and camelback, but the 
usage is increasing progressively in me- 
chanical goods where the greater reinforce- 
ment of HAF black provides better phy- 
sical properties. 

Oil masterbatches are very widely ac- 
cepted because of the economical com- 
pounding which they permit. The com- 
bination of high oil level and increased 
black loading permits attainment of satis- 
factory properties at much lower com- 
pound costs. These masterbatches are 
available with 25 or 37.5 parts of naph- 
thenic, aromatic, or highly aromatic oils. 
The latter two types of oils are preferred 
for tire use or other applications requiring 
splicing and similar fabrication because 
the oils have less tendency to migrate. 
Of all cold rubber produced, approximate- 
ly 25% is now oil-extended. Uses include 
tires, molded and extruded mechanical 
goods, and camelback. The non-staining 
types are also used in shoe soles and heels, 
floor tile, toys, etc. 

Oil-black masterbatches contain 25 
parts oil and more recently 37.5 oil and 
50 parts HAF black. These materials com- 
bine the advantages of black master- 
batches with the economics of oil-extended 
rubber and find largest application in tires 
and mechanical goods. 


Comments 


A few general comments not covered 
elsewhere follow: (1) Copolymers contain- 
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antioxidants possess 


ing staining-type 
greater resistance to oxidation’ and less 
tendency to overcure. (2) Oil masterbatches 
containing highly aromatic oils give higher 


tensile strength than those containing 
naphthenic oils, but the former stain. (3) 
Rubbers containing fatty acid are faster 
curing than those containing rosin acid. 

While the above discussion is at best 
only a superficial coverage of the subject, 
because of the limitation of time, it is 
hoped that the major advantages of sty- 
rene-butadiene rubbers have been con- 
veyed. 


Questions and Answers 


Q. What are the factors that limit the 
lower raw viscosity limit of 1500, 1502, 
1710, and 1712 SBR types in tire treads? 

A. The Mooney viscosity ranges in ex- 
istence for the different synthetic rubbers 
are believed to be a compromise between 
processibility, performance, and _ poly- 
merization plant handling characteristics. 

If the Mooney viscosity is lowered, the 
rubber becomes easier to process in the 
factory, but some loss may be suffered in 
the physical properties such as_ tensile 
strength and abrasion wear. Also, lower 
Mooney viscosity polymers tend to coal- 
esce in the copolymer plant dryers, which 
tendency contributes to drying difficulties. 

On the other hand, use of higher Moon- 
ey viscosity materials will improve their 
handling characteristics in the copolymer 
plants and may give slightly better physi- 
cal properties; but owing to their greater 
toughness, the rubbers would be more 
difficult to process in the factories where 
they are utilized. 


Q. In compounds where high styrene 
resins are added for processing and hard- 
ness, is it possible to replace SBR 1006, 
which is approximately 24% styrene, with 
one such as SBR 1013, which is about 
44% styrene, and either eliminate or re- 
duce the added styrene in the compound? 

A. The substitution of a high styrene 
copolymer for a portion of SBR 1006 
to reduce styrene resin requirements has 
been done. Such compounds, however, 
would probably have a poorer balance of 
properties. The high styrene resin offers a 
degree of reinforcement which would not 
be obtained with a polymer like SBR 
1013. It is also postulated that a blend 
of 1006 and 1013 with lower styrene 
resin would have poorer low-temperature 
flexibility than a compound based on 
1006 with a higher styrene resin content, 
if such were a service requirement. 


Q. Would oil-extended polymers have a 
critical storage temperature both in the 
unvulcanized compound form and_ the 
cured product form? We have evidence 
that oil migration increases vary rapidly 
above 90-100° F. The oil migrates into 
the natural rubber cushion used in camel- 
back. 

A. The question of oil migration in oil- 
extended rubber has received considerable 
attention by many people. In the early 
days of oil-extended rubber some reports 
were received that the oil migrated from 
oil-extended treads to the carcasses with 
the result that weaknesses developed. Dif- 
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ficulties in splicing were also attributed 
to oil migration. When the switch was 
made from naphthenic to the highly aro- 
matic type oils, however, this difficulty 
apparently disappeared. 

A large amount of camelback is being 
produced from rubber containing 37.5 
parts of highly aromatic oil, and no par- 
ticular difficulty has been reported with 
deterioration or weakening of the cushion 


gum; hence it is not judged to be a serious 
problem at present. The highly aromatic 
oils are more soluble in the rubber and 
therefore have less tendency to migrate. 
The effect of temperature on rate of migra- 
tion is not known definitely. If the tem- 
perature is a factor in oil migration, this 
might present a problem in the South 
where higher storage temperatures are 
encountered. 


Improved Color of Non-Staining SBR Type Rubbers 


By F. J. Sackfield 


American Synthetic Rubber Corp., Louisville, Ky. 


OVER the last several years the com- 
monly available technical literature has 
abounded with articles completely docu- 
menting the theoretical and technological 
aspects of styrene/butadiene (SBR) copoly- 
merizations. Rather than attempting a re- 
view of this work, I have taken the liberty 
of deviating from my assigned topic. I 
have chosen to speak briefly on a subject 


which I feel may well be one of the 
significant achievements of the current 


year in the commercial production of SBR 
rubbers. I refer to the significant improve- 
ment now evident in the bale appearance 
of the non-staining types. 

Whenever the relative merits of natural 
and SBR rubbers are discussed, it is usual 
to see poorer color of the vulcanizate in 
light-colored stocks listed as one of the 
disadvantages of the SBR type. In view 
of the progress made, particularly during 
the current year, in improving the color 
quality of the non-staining SBR_ types, 
this disadvantage seems likely to disappear. 

Catalyzed by the initiative of one or 
two of the copolymer plant operators who 
introduced improved non-staining types to 
the trade, attention was soon focused on 
this problem by the remaining operators 
producing competitive products. The re- 
sults have been both quick and dramatic. 
Some of the previously designated “non- 
staining” rubbers are now referred to as 
“water-white.” 

The improvement in bale color encom- 
passes the entire range of non-staining 
rubbers, that is, hot, cold, and oil-extended 
types. 

During the decade or so that the copoly- 
mer plants were operated under the overall 
jurisdiction of a governmental agency, man- 
ufacturing formulations were specified for 
each type of rubber authorized for produc- 
tion. Specifications covering certain chemi- 
cal and physical characteristics of the 
products were also ordained. 

Ordinarily, the difference between a 
staining and a non-staining type was based 
on the type of stabilizer and, in some 
cases, of the shortstop specified in the 
formulation. A measure of the degree of 
bale color or an range of color uniformity 
never appeared as a finished-product speci- 
fication. Such a test to be meaningful 
would have to be accurate and precise. 
To meet the requirements for speedy classi- 
fication of production in the copolymer 
plants, it would be necessary that test 
results could be quickly obtained. The 


unavailabality of a color test to meet 
these qualifications explains its absence 
in the usual list of raw polymer specifica- 
tions for the non-staining types. Within 
the tolerances allowed for deviation from 
the established formulations and with the 
absence of competition for customer sales, 
no consistent major differences in bale 
color of the same non-staining product 
made in different copolymer plants was 
apparent during the period of government 
ownership of the plants. 

With the advent of private operation 
of the copolymer plants and spurred on by 
the recent excess of supply over demand, 
a strong competitive spirit has developed 
In the form of either newly designated 
products or in the nature of betterment 
of existing ones. significant bale colo! 
improvement can be noted. 

The hot rubber type, SBR 1006, has 
been particularly adaptable to color im- 
provement. Improvement in the cold type, 
SBR 1502. has been noted when a change 
from the iron-pyrophosphate to the sul- 
foxylate type of activation system has been 
made. Improved bale color of the naph- 
thenic oil-extended types has been made 
by the substitution of lighter colored, but 
more highly volatile extender oils. 

The improved non-staining rubbers 
should be of prime interest to compounders 
engaged in the manufacture of white or 
light-pastel shaded products or where im- 
proved resistance to staining and discolora- 
tion is required. 


Questions and Answers 

Q. Is it possible to produce a cross-link- 
ed rubber such as SBR 1009 having the 
compounded physical properties equal to 
a polymer such as SBR 1006? (Such a 
polymer at a competitive cost with SBR 
1006 would have application in 30-60 
durometer hardness extruded stocks be- 
cause of low die swell.) 

A. It has been demonstrated that it is 
commercially feasible to produce a cross- 
linked rubber with a tensile of 2500 to 
2800 psi. with lower swelling index and 
better extrusion characteristics than SBR 
1009. This rubber has tensile values 200 
to 500 psi. lower than SBR 1006, but 
about 500 to 800 psi. higher than SBR 
1009, 

Owing to the extra production costs 
involved in manufacturing this improved 
cross-linked rubber, it is doubtful that 
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it could be profitably sold at a_ price 


competitive with that of SBR 1006. 


Q. Oil-extended rubber degrades on pro- 
longed storage (Mooney drops to low 
values). Is there any oil or additive that 
can be used to avoid this situation? 

A. The period of warehouse 
before breakdown of unvulcanized styrene 
butadiene rubbers begins and the extent 
of such breakdown seems to be a function 
of the characteristics of the extender oil 
used and of the type and the amount of 
metallic impurities in the rubber 

Iwo reports?!.== have recently been 
published pertinent to this problem. One 
of these reports-! concludes that when 
stored for sufficient time at 140° F., all 
cold rubber-oil masterbatches will probably 
break down. The extent of breakdown 
and the degree of ultimate breakdown is 
less the more saturated the oil-extender 
used. This fact would indicate that, in 
general. the so-called naphthenic group of 
extenders should provide more stable rub- 
bers than the aromatic or highly aromatic. 

The other report=? suggests that break- 
down can be minimized by reducing as 
low as possible the quantities of metallic 
impurities such as iron, manganese, and 
copper. This fact would indicate that 
better stability should result with oil- 
extended rubber produced from a sodium 
formaldehyde and sulfoxylate activated 
latex than from an_ iron-pyrophosphate 
activated type 


storage 


Silicone Rubber 


By Thomas D. Talcott 
Dow Corning Corp., Midland, Mich. 


SILICONE rubber is a special-purpose 
rubber and is intended for use in many 
applications where other rubbers fail. Its 
primary advantages are: 
temperature extremes, weathering charac- 
teristics, and excellent electrical properties. 
It is the only elastomer available that is 
useful from below —130° F. to +600° F. 

At present, silicone rubber is used in 
many widely varying applications. Trans- 
mission seals made of silicone rubber 
resist the oil used and the heat developed 
in the newer. more powerful automobiles. 
Electrical cables and other electrical equip- 
insulated with silicone rubber resist 
ozone, high temperatures, moisture, and 
corona. Silicone rubber is used for 
roll coverings, providing release and high- 
temperature resistance in processing plas- 
tics and foods. Silicone rubber aircraft 
seals and ducts resist the extremely high 
and low temperatures encountered by mod- 
ern planes and rockets. Artificial parts 
for implantation in the human body are 
made of silicone rubber because of its 
physiological inertness. Silicone rubber 
baby-bottle nipples resist sterilization tem- 
peratures. 

Silicone rubber has better hot strength 
than any other elastomer at temperatures 
above 250° F. Development of silicone 
rubber tires for use on high-speed air- 
craft has been initiated. 

Silicone rubber is made from silica rock. 
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SiO», a very inert inorganic material, is 
the basic raw material. In fact, including 
the filler, silicone rubber averages about 
75% by weight of silicon and oxygen, 
the elements in silica rock. The basic poly- 
mer chain is made of alternating silicon 
and oxygen atoms. The two other valences 
of silicon are occupied by organic radicals 
such as methyl, phenyl, or vinyl. The 
polymer is a very high viscosity, water- 
clear fluid. 

The compounding of silicone rubber is 
relatively simple compared to that of or- 
ganic rubber. Standard rubber compound- 
ing equipment is used. To the polymer 
are added heat stable fillers such as 
silica, titanium oxide, zinc oxide, diatoma- 
ceous earths, etc., and an organic peroxide 
to cross-link or vulcanize the rubber. Vul- 
canization is accomplished with the perox- 
ide by a free radical reaction through the 
methyl or vinyl groups on the polymer 
chain. Fumed or precipitated silicas such 
as Cab-O-Sil.°* Santocel,*4 HiSil X303,"° 
and Valron Estersil?6 give the highest 
strength stocks. Vinyl groups in the poly- 
mer improve the compression set of sili- 
cone rubber without the use of toxic 
additives and also make possible vulcani- 
zation with less reactive peroxides. Addi- 
tives such as iron oxide and ferric octoate 
improve the heat stability of silica filled 
stocks. 

Silicone rubber in the fully compounded 
form is available from the various silicone 
manufacturers in a wide variety of stocks. 
Compounds are available for molding, 
extruding or tubing. calendering, wire 
coating, dispersion coating. impregnating, 
and encapsulating. 

In addition, the basic gums are avail- 
able to the industry, as well as a partially 
filled gum to which fillers and vulcanizing 
agents may be added. A high vinyl con- 
tent gum is available for blending with 
organic rubber. 

Room-temperature vulcanizing silicone 
rubber is available for caulking and potting 
applications. Very recently, a fluorosili- 
cone rubber was announced which gives 
excellent resistance to solvents and oils. 
The wide temperature limits of silicone 
rubber are retained. This new fluorosili- 
cone rubber widens still further the ap- 
plications of silicone rubber. 

In the 12 or so years that silicone rub- 
ber has been in existence, tremendous 
improvements have been made in it, and 
continuing research and development 
promise still better compounds. 


Questions and Answers 


Q. Is it possible to extrude silicone 
rubber without additional equipment? Is 
there information available as to com- 
pounding and processing silicone rubber 
on standard rubber equipment? 

A. Silicone rubber requires no addition- 
al equipment for compounding and fab- 
rication. Some silicone rubbers can be 
hot-air vulcanized, that is, vulcanized con- 
tinuously in a hot-air tube after extruding. 
Satisfactory extrusions can be made using 
simple plate dies. Optimum extrusion rates 
can be obtained by the use of special 
screws. Complete information relative to 
fabrication is available from the silicone 
rubber suppliers. 


Q. Can Kel-F elastomer compounds be 
formulated which are suitable for use in 
red fuming nitric ac’) and JP-4 fuel at 
temperatures from —65 to +160° F. and 
ambient air temperatures of —65 to 
+300° KF? Difficulty has also been en- 
countered in obtaining elastomers which 
are suitable for dynamic and static seals 
in diester lubricants (MIL-7808) and sili- 
cate ester hydraulic fluids (Oronite 8515) 
at temperatures up to 400° F. and yet be 
flexible at —65° F. Has any panel mem- 
ber knowledge of such a compound? If 
so, who is the manufacturer, and what is 
his designation? 

A. The new fluorosilicone rubber will 
withstand the temperature limits specified 
in JP-4. It is actually flexible down to 
—90° F., which is 25° F. below the limits 
mentioned. Immersion test results in JP-4 
fuel at 160° F. are practically the same 
as test results at room temperature, indi- 
cating the upper temperature limit is high- 
er than that specified. No data are avail- 
able on red fuming nitric acid. The new 
fluorosilicone rubber will also resist diester 
lubricants from —90 to +350° F. and 
silicate ester hydraulic fluids to almost 
400° F. Oxidation of diester oils at test 
temperature may be part of the reason for 
the poorer resistance and is being studied. 

The fluorosilicone rubber is available in 
limited quantities from the Dow Corning 
Corp. and is designated Silastic LS-53.*5 


Q. Discuss the design of compounds to 
withstand hot phenols and gamma radi- 
ation deterioration. 

A. Resistance of the types mentioned 
above is dependent upon the polymer used 
and the time and the temperature of ex- 
posure. Hot phenols would probably de- 
teriorate the rubber: cold phenols would 
probably show less deterioration. Silicone 
rubber, either the regular types or the new 
fluorosilicone type, is further cross-linked 
by exposure to gamma radiation. 


Q. Discuss the design of silicone rubber 
compounds for maximum metal adhesion. 

A. Most silicone rubbers are similar as 
far as adhesion is concerned. At the pres- 
ent time, good adhesion is obtained by the 
use of primers. Lord primer, Chemlok 
603.2" is good. Surfaces must naturally be 
thoroughly degreased. 


Q. Is it necessary that silicone rubber 
be kept separate from other stocks? 

A. Yes!! Impurities, organic in nature, 
may poison the reaction of the peroxide 
similar to the poisoning that occurs with 
SBR and butyl rubber. Impurities will also 
harm the high-temperature stability. Many 
fabricators have set up separate facilities 
for silicone rubber, but if the equipment 
is to be used for both organic and silicone 
rubber, it should be very thoroughly 
cleaned prior to introducing the silicone. 
“1 W. K. Taft, A. D. Snyder, J. T. Duke, 

. R. Mooney, Ind. Eng. Chem., 48, 336 
(1956). 

2 J. M. Mitchell, W. H. Embree, R. B. 
MacFarlane, Ibid., 48, 345 (1956). 

“Godfrey L. Cabot, Inc., trade mark. 

**Monsanto Chemical Co. trade mark. 

*“Columbia-Southern Chemical Corp. trade 
mark, 

"Du Pont trade mark. 
“Lord Mfg. Co. trade mark. 
“SRUBBER WoRLD, Oct., 1956, p. 124. 
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Moderator Cooper and panelists 


A symposium on “Physical Testing in 
the Rubber and Plastics Industries” was 
held as part of the program of the Akron 
Rubber Group at its meeting on January 
25 at the Sheraton-Mayflower Hotel, Ak- 
ron, O. The Group was fortunate in having 
as an after-dinner speaker, Dr. Tennyson 
Guyer, Ohio’s Ambassador of Good Will, 


Introduction 


By L. V. Cooper 


The Firestone Tire & Rubber Co., 
Akron, O. 

THE object of all physical testing is to 
predict accurately from laboratory tests 
the service life of the finished product. 
Testing incoming materials and control of 
batches during processing insure a finished 
product that is consistent and at a definite 
quality level. Correctly evaluating new 
materials against the material currently in 
use makes possible increased quality or 
the same quality at a lower cost. 

The first physical testing machines were 
human arms and teeth. By trying to flex 
a strip of rubber the first tester gained a 
fair idea as to modulus, tensile, and ten- 
dency to take a permanent set. A good 
chew on the corner of the slab gave a 
check on hardness and resistance to tear 
and cutting. Even today there are those 
who say that the “bite” test is the best 
cutting and tearing test we have (that is, 
if you have your own teeth). 

During the past hundred years, and par- 
ticularly the past forty, many machines 
have been devised to put a numerical 
evaluation on certain properties of mate- 
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whose talk, entitled—‘“The Life of Your 
Time,” was very well received. Dr. Guyer 
is executive assistant and director of public 
relations for the Cooper Tire & Rubber 
Co., Findlay, O. 

L. V. Cooper, Firestone Tire & Rubber 
Co., was moderator for the panel discus- 
sion on physical testing. The panelists and 


PHYSICAL TESTING IN THE RUBBER AND PLASTICS INDUSTRIES 


rials and combinations thereof. Some ma- 
chines evaluated properties no _ longer 
needed today. For instance, the soft rubber 
to hard rubber adhesion so necessary in 
solid tires is a dead item today, since the 
rubber-to-metal adhesion in present me- 
chanical goods is now direct adhesion. 

I need not tell you that the high speed 
service demanded of tires, the skin tem- 
peratures developed on the surface of 
planes and missiles traveling faster than 
the speed of sound, the development of 
many rubber-like material industrial appli- 
cations and other factors have caused a 
change in the concept of physical testing, 
especially within the last ten years. Our 
panel will discuss a few of these as the 
questions you submitted are answered. 

One of the major problems in physical 
testing concerns personnel—not only as to 
the number on the staff, but what type 
ot people shall be employed. One com- 
pany feels that physical testing work shall 
be a first-year training course for young 
engineers. At another company, it has 
become an “old folks’ home”—the place 
where near-pensioners or physically handi- 
capped are taken care of until they quit. 

Edison once said that progress comes 
as a result of 2% inspiration and 98% 
perspiration, and it is admitted that the 
physical testing division is the perspiration 





their subjects follow: David C. Scott, Jr., 
Scott Testers, Inc., “Equipment”; John T. 
Blake, Simplex Wire & Cable Co., “Plastics 
and Insulated Wire”; John H. Dillon, Tex- 
tile Research Institute, “Fabrics”; John W. 
Liska, Firestone, “Tire Compounds”; Sher- 
man R. Doner, Raybestos-Manhattan, Inc., 
“Mechanical Goods”; and W. Newlin 
Keen, E. I. du Pont de Nemours & Co., 
Inc., “Specialty Rubbers.” The accom- 
panying photograph shows the moderator 
and the panelists for this symposium. 

After an introduction to the symposium 
by the moderator, each of the panelists 
gave a short talk on the subject assigned 
to him. A question-and-answer period fol- 
lowed. 

H. M. Brubaker, Witco Chemical Co., 
Group chairman, presided at the dinner- 
meeting. It was reported that membership 
of the Akron Rubber Group now totals 
1,564, in contrast to 1,415 in 1956. 

K. M. Garvick, Mansfield Tire & Rubber 
Co., most recent past chairman, introduced 
the Group’s 1956-57 scholarship winners 
at the University of Akron. 

It was also announced that the Group’s 
advanced course in rubber technology at 
the University of Akron had been over- 
subscribed. 

I. J. Sjothun, Firestone, chairman of the 
Group’s program committee, introduced 
Dr. Guyer. 





part of progress. However, a physical test- 
ing division which simply cranks out rou- 
tine results is not much of an asset to any 
company. The more desirable condition is 
a staff which not only can aid others, but 


has the ability, time, and facilities to 
design new equipment to do a better job 
of predicting probable service life. 

Financial conditions are satisfactory in 
the rubber industry at present, and com- 
panies are willing to stand the expense of 
large tire road-test fleets. Should conditions 
change, pressure will be brought to bear 
to use laboratory tests to screen thoroughly 
proposed road-test possibilities, and the 
company with the most advanced and 
complete laboratory equipment will have 
a distinct advantage. 


Equipment 
By David C. Scott, Jr. 


Scott Testers, Inc., Providence, R. /. 


AN INSTRUMENT manufacturer tries 
to anticipate the requirements for the 
evaluation of physical properties and to 
develop equipment for fulfilling them. To 
further permit the compounder to progress 
further with his activities, we try to fur- 
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nish him with the intormation necessary 
for controlling the processing of his ma- 
terials. The accent now seems to be on 
the stabilization of physical properties. 
This, we believe, has been brought about 
through two factors encountered. 

The first is the excessively high tem- 
peratures generated in the rotating mem- 
bers of aircraft propulsion equipment, or 
due to the skin friction generated within 
the units being driven at high speed. 

The second is the obvious limitations 
that present themselves when standard 
equipment is taken into new and 
the conditions reflect a deficiency in one 
or more physical properties. 

The military has indicated to all of us 
that it is not unusual to experience a 
temperature of —S0° F. in the Arctic and 
Antarctic regions. To take care of these 
extreme temperatures it has been neces- 
sary for the rubber compounder to adjust 
his compounds to a _ point where the 
materials will be acceptable at these tem- 
peratures. Some equipment, such as gas- 
kets, shock absorbers, etc., which has 
these compounds incorporated into it, is 
used in aircraft which has rotating equip- 
ment generating terrific heat when in 
operation. Inasmuch as the aircraft flies 
at extremely high speeds. the surface fric- 
titons on the members subjected to wind 
again generate extreme temperatures. 

We instrument makers, in trying to 
keep pace with these requirements, offered 
as early as 1946 a tensile tester with 
equipment suitable for producing testing 
temperatures of from —70 to +350° F. 
After the Arctic operations had been con- 
ducted by the Army in the late Forties, we 
offered an instrument for evaluating the 
brittleness or freezing point of elastomers. 
The American Society for Testing Mate- 
rials has incorporated the use of this in- 
strument as standard procedure in one 
of its specifications. This instrument again 
is capable of producing temperatures with- 
in the conditioning bath of down to 
—120° F. 

About two years ago the B. F. Good- 
rich Co. Research Center at Brecksville. 
O., adapted a block of aluminum as a 
conditioning bath through the use of elec- 
trical heat. The advantages of this con- 
ditioning bath enabled high temperatures 
to be obtained through a safe, clean, and 
relatively free-from-maintenance means at 
a temperature tolerance almost unbeliev- 
able. The big feature incorporated into 
this apparatus was the complete segrega- 
tion of the individual samples during their 
subjection to high temperature. The com- 
plete segregation of the samples permits 
each sample to be evaluated on its own 
merits. The samples are, therefofe, pre- 
vented from being further deteriorated or 
bolstered, as the case might be, by outside 
influences generated by dissimilar samples 
being tested within the same container. 
These units are capable of producing tem- 
peratures for aging up to 600° F. 

Like every user of instruments, the com- 
pounder had requests for instruments that 
would be capable of taking care of re- 
quests for higher temperatures than the 
standard units were capable of producing. 
We, therefore, had to do some searching 
and produce a unit which would meet 
these requests and comply with tempera- 
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tures as high as 1000° F. This necessitated 
the substitution of stainless steel for alum- 
inum since the aluminum that was being 
used for the purpose melted at a tempera- 
ture of 1200° F. 

For the evaluation of the plastic quality 
of unvulcanized elastomers in a raw as 
well as a compounded state, we had been 
furnishing our Model NBS Mooney viscom- 
eter, and up until 1948, 212° F. seemed 
a satisfactory temperature for this evalu- 
ation. More recently, however, new ma- 
terials were discovered which required 
greater heat to fabricate. The Mooney 
viscometer, in order to give the proper 
assistance to the compounder, had to be 
adapted to fit the purpose. Temperatures 
of up to 350° became “normal” in many 
instances, and the original instrument, as 
it was designed, left much to be desired. 
We, as an instrument manufacturer, fore- 
seeing this requirement, had to develop a 
completely new design which would be 
capable not only of producing tempera- 
tures up to 400° F., but also would operate 
over periods ot time at that temperature, 
without undue deterioration of bearings 
and other rotating parts. 

The instrument industry is which 


one 


produces a relatively small quantity of 
units. We try at all times to anticipate the 


requirements of the compounder. Fre- 
quently, however. we meet ourselves com- 
ing around a corner when we start search- 
ing for materials that would be suitable 
for inclusion in our instruments. 

One case in point: we were recently 
asked to produce a pressure chamber 
which would be suitable for the mainte- 
nance of an atmosphere deteriorating to 
rubber, but would also have a flexible seal 
which would not need replacement when 
operated at high temperatures. The usual 
sources of supply that we looked to for 
this type of material were exactly the ones 
asking us to produce the instrument for 
evaluating it. As stated previously, the 
quantity of components required in this 
case was so small that it was not worth 
producing them because of the excessively 
high cost. 

In the above, I have dealt with tem- 
perature only. My reason for doing this is 
that you are very familiar with the con- 
ventional tensile strength tester, its advan- 
tages and its problems, and I expect in the 
question period to follow to cover the 
details of this apparatus. 


Plastics and Insulated Wire 


By John T. Blake 


Simplex Wire & Cable Co., Cambridge, Mass. 


THE most common physical tests for 
plastics are those of tensile strength and 
elongation. There are problems in connec- 
tion with plastics that are not so im- 
portant in the testing of rubber. One of 
them is the difficulty of getting a good 
grip on the sample in the jaws of the 
tension machine. This is particularly true 
ot the harder plastics, or samples that have 
been subjected to accelerated aging, or 
samples which have been immersed in oil 
possibly at elevated temperatures and for 
long periods of time. Samples of plastic 
insulation prepared by removing the con- 
ductor from a small insulated wire must 
be tested as a tube, presenting a similar 
problem. 

One method we have developed for 
overcoming some of these troubles is to 
cover the parallel type of tensile jaws with 
a soft, wax-free, vulcanized natural rubber. 
Fragile samples are gripped gently but 
firmly. These jaws are better also for 
samples which tend to neck down. 

Another method we have used is to 
wrap the test sample with an abrasive- 
covered paper or cloth at the place where 
the jaws grip the samples. This tends to 
distribute the jaw pressure and reduces 
slipping. It does not overcome the trouble 
with samples which neck down when 
stretched. 

These devices are makeshifts which have 
allowed us to get more satisfactory tests 
than can be obtained by conventional 
methods. Possibly the makers of test 
equipment could be of real help to indus- 
trial laboratories by supplying special jaws 
for tasks that now trouble us. 

The testing of some of the newer rigid 


and semi-rigid plastics poses problems in 
setting suitable standards and interpreting 
the test results. As an illustration, the 
newer types of crystalline polyethylenes 
give results that differ greatly, depending 
on the rate of stretching. One material, 
when tested at a rate of 20 inches per 
minute, gives an ultimate tensile strength 
of nearly 4500 psi. The elongation results 
are of an entirely different order of magni- 
tude. At 20 inches per minute this same 
material gives an ultimate elongation of 
20-30% but at 0.2-inch per minute the 
elongation is 400%. 

One can ask readily which of these 
values is the one we want as a control 
and can ask also the relation of this 
twentyfold variation in elongation to serv- 
ice conditions. How can we discriminate 
between materials for a particular service? 

As a side issue, testing at 0.2-inch per 
minute is intolerably slow and naturally 
decreases the productivity of a laboratory. 

There is another related problem that 
we call notch or nick sensitivity. Some of 
the new rigid and semi-rigid plastics may 
fail if there is a nick, cut, or notch in the 
surface, and the sample is bent. This type 
of failure can occur when an insulated 
wire sample is bent to a degree that might 
be met during manufacture and installation 
of cables. It provides a problem both in 
obtaining consistent tests and relating the 
test method to service conditions. Obvious- 
ly, the type of nick or notch, its depth, 
and the rate of application of the stress, 
as well as the degree of strain, produce 
widely varying results. 

Some of the newer crystalline polyethy- 
lenes are subject to so-called heat shock. 
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Samples of material extruded on wire and 
then wrapped around its own diameter 
may crack completely at temperatures of 
about 110 to 120° C. This sort of test 
was used in the early days of polyvinyl 
chloride insulations and was a measure of 
inherent strains. In the case of PVC, the 
usefulness of this test has disappeared, 
but now it is an important test for some 
of the newer materials. 

The standard ASTM heat distortion test, 
when used for ordinary grades of poly- 
ethylene, is misleading to people not fa- 
miliar with this particular test procedure. 
This is a test in which a beam sample is 
supported four inches apart and subjected 
to a load applied in the middle of the 
beam. The load is adjusted to produce a 
definite fiber stress, and the temperature 
is raised until a distortion of 10 mils 
occurs. For standard high-pressure poly- 
ethylenes a distortion temperature of 122 
F. is produced, and this low value has at 
times in the past scared potential users. 
Probably a new method relating more 
to service conditions should be 
if the name of this test is to be 


closely 
evolved 
retained. 

For years abrasion tests on rubber 
samples have been made in the laboratory, 
and, although it is recognized that they 
must be supplemented by road testing, in 
the case of tires, they have been useful 
tools for development. Similar abrasion 
tests on plastics give results much more 
difficult to relate to service conditions. 
Plastics are being used more and more 
in situations where abrasion resistance is 
an important property. Probably work 
should be done on laboratory abrasion 
tests that will be of greater utility. 

The irradiation of polyethylene is pro- 
ducing materials which have attractive and 
interesting properties. It may be that 
special tests will be required to appraise 
these materials in terms of service. 


Fabrics 
By John H. Dillon 


Textile Research Institute, 
Princeton, N. J. 


PROBABLY one of the greatest ad- 
vances in textile testing techniques during 
the past ten years has been made by the 
application of statistical theory to the 
planning and interpretation of experiments. 
One will find even in the modest control 
laboratory of a small mill a good under- 
standing of statistics and, therefore, an 
appreciation of the significance of the few 
tests that are made. This is heartening 
for it indicates real progress. But what of 
the ultimate meaning of the test results in 
terms of product performance? I'll venture 
that 75% of all fabric testing in this 
country today is done with no real con- 
cern for quantitative correlation or even 
pseudo-quantitative ranking of test results 
with product performance. 

Now this attitude is understandable and, 
in a sense, justified. First of all, attaching 
meaningful numbers to fabric performance 
is very difficult, especially in the apparel 
field where consumer subjectiveness is hard 
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to evaluate. Secondly, it is rather gratify- 
ing to be able to control the quality of a 
given type of fabric within narrow sta- 
tistical limits by applying some arbitrary 
strength test and thus avoiding rejects, 
purely on the basis of blind qualitative 
experience. Indeed, this is an accomplish- 
ment from the standpoint of the “as is” 
world. 

But the tester of fabrics, or of anything 
else, should also be thinking about the 
“as we'd like it” world, and that means 
not just controlled, but improved products. 
Improved products are difficult to achieve 
through smugly precise qualitative control 
testing. They come naturally by quantita- 
tive extension of physical test data ob- 
tained on the constantly changing products 
of chemist and engineer. 

Now just a few significant examples: 
Load-strain tests come first to mind be- 
cause of the frequency of their use. They 
are also probably important because they 
can provide numbers to describe effects 
ranging from degradation by heat to de- 
terioration caused by the attack of carpet 
beetles and cockroaches. Like all me- 
chanical tests in textile materials, they 
must be performed under controlled hu- 
midity, and it is well to have a reasonably 
constant temperature also. The newer hy- 
drophobic fibers of course, not so 
sensitive to humidity as are cotton, wool, 
rayon, and acetate. Nevertheless one must 
not be misled by a regain of 4% or less: 
sometimes a small change in moisture in 
a hydrophobic fiber will have a profound 
effect on physical properties. 

I don’t propose to engage in a contro- 
versy concerning constant rate of traverse 
vs. constant rate of loading. Most of the 
existing pendulum and incline plane testers 
are capable of accurate, useful results, if 
properly operated with an understanding 
of their basic mechanical limitations. For 
the greater precision and versatility re- 
quired in a research laboratory, however, 
a variable-speed, inertia-free strain-gage 
type of tester is desirable. I suggest that 
a simplified strain-gage instrument will 
become commonplace in routine control 
testing laboratories in not too many years, 
simply because it can be used for so many 
purposes. For example, it can be employed 
aS a very sensitive thickness gage. 

The conventional load-extension testing 
of fabrics is a pretty crude business, of 
course, regardless of the type of testing 
machine employed. Measuring breaking 
load, either in the warp or fill directions, 
or both, seldom has any sensible bearing 
on the service conditions of the fabric. 
Measuring the load-extension function in 
warp and fill directions simultaneously, 
with each initially orthogonal set of yarns 
reacting on the other, is not very difficult, 
and the resulting realistic load-extension 
curves only faintly resemble those obtained 
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by conventional uni-axial tests. Yet the 
conventional “grab” or “cut strip” uni- 
axial test is “so easy”’—why not keep 


using it, whether its results have meaning 
in product performance or not? 

It is quite refreshing to deviate from the 
testing of apparel fabrics to regard the 
strenuous efforts of people in the rubber 
and plastics industries. Here it seems at 
last that there is an appreciation of the 
importance of time as a parameter in 


elastic performance of high polymers. 
I'm not sure that there is yet universal 
agreement on a tire cord fatigue test, but 
it seems at a glance that fatigue contrap- 
tions are a little more scientifically sensi- 
ble than they used to be. I must admit 
that long ago [ participated in the design 
of a marvelous cord fatigue tester. It was 
wonderful for cotton cords, but, when 
high-tenacity rayon came along and then 
nylon, it was even more successful. It 
fell apart in its violent efforts to rupture 
these brave fibers in continuous filament 
form. Perhaps if we had more examples 
of outmoded devices and techniques actu- 
ally falling apart, we would be further 
along in the quest for more revealing 
physical tests for fabrics. 


Tire Compounds 


By John W. Liska 


The Firestone Tire & Rubber Co.., 
Akron, O. 


PHYSICAL testing of tire compounds 
can be conveniently broken down into four 
broad classifications: first, control testing: 
second, testing to determine optimum vul- 
canization state: third, processing tests; 
and, finally. testing for compound develop- 
ment. 

It is probably safe to say that reasonably 
satisfactory tests for control and optimuny 
cure state are well known and used daily; 
hence, in the interest of brevity no discus- 
sion of these aspects of the subject will be 
undertaken. In the brief time available on 
this panel discussion it is obviously impos- 
sible to discuss the third and fourth classi- 
fications in any great detail. At best, only 
a very short summary can be given. 

With respect to processing tests, it would 
seem that plasticity and tack determina- 
tions are the most important. Laboratory 
plasticity tests have been improved, over 
the past several years, to the point where 
it can be said that they are nearly adequate 
for most tire compound applications. De- 
spite continuing efforts to devise a “tack” 
tester, however, the laboratory measure- 
ment of building tack continues to be more 
or less unsatisfactory. More fundamental 
studies of this important quality appear in 
order. 

In the fourth category are included all 
of the tests such as cutting, cut growth, 
cracking. fatigue, ozone, aging, abrasion. 
and tearing resistance. Since a complete 
discussion of all of these is obviously im- 
possible. I propose to concentrate my re- 
marks on those tests which seem to be 
furthest from a satisfactory solution at the 
present time. 

Ideally. it would be highly desirable to 
quote some formulae which would enable 
the technical man to specify the exact num- 
ber and types of compound tests required 
for a particular application, precisely how 
these tests should be run, and, finally, how 
the test results should be interpreted and 
evaluated in terms of expected tire service 
or tire lifetime. Unfortunately, such for- 
mulae simply do not exist today. Although 
some new specific tests have been devised 
in recent years, and some of the older ones 
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have been improved, translation of labora- 
tory compound test data into anticipated 
tire performance results is still more of an 
art than a science. 

For a number of years the tests em- 
ployed for compound development were 
essentially the same as those used for con- 
trol or processing tests, and it must be ad- 
mitted that some very real gains in tire 
performance were made as a result of the 
use of the old standbys, “tensile, aging, and 
simple flex test procedures.” Continually 
increasing service performance require- 
ments. however. have literally forced the 
development and use of new test proce- 
dures for compound development. Among 
these. it is believed that a test for the evalu- 
ation of the dynamic properties of tire 
compounds is one of the most important. 
Many of the recent gains in tire perform- 
ance must be credited to the use of some 
type of dynamic test. The importance of 
evaluating modulus and hysteresis or heat 
build-up under dynamic conditions cannot 
be over-emphasized. 

We have learned. too, that we must dis- 
tinguish between heat build-up measured 
under constant stress conditions and heat 
build-up measured under constant strain 
conditions. Unfortunately, a tire does not 
Operate strictly under either one or the 
other of these laboratory conditions, and 
so far no one has hazarded more than a 
good “guesstimate” as to the relative 
weights which must be applied to heat 
build-up under constant stress and constant 
strain conditions, for the tire as a whole. 


Furthermore. it is quite generally ac- 
cepted by now that different weightings of 
these parameters must be assigned to the 
different compounds used in the body, 
tread, and sidewall of a tire. The appropri- 
ate weightings of constant stress and con- 
stant strain test results which must be 
used for the different tire compounds are 
even less understood than those for the tire 
as a whole. Consequently one can only 
suggest that this phase of testing must be 
studied more intensively in the future. 

Increasingly severe service conditions are 
also requiring that more attention be paid 
to testing at elevated temperatures in order 
to predict more accurately tire performance 
at elevated temperatures. 

No discussion of physical testing of tire 
compounds would be complete without 
some reference to abrasion testing. A num- 
ber of laboratory abrasion machines have 
been devised over the past few decades, 
but it is believed none has been found com- 
pletely satisfactory for predicting with high 
precision abrasion or wear resistance of a 
tire under service conditions. 

The reason for this lack of agreement 
is not too difficult to understand: neverthe- 
less. this does not make it easier to design 
or devise laboratory tests which will agree 
better with service tests. It is becoming 
more and more unlikely that the problem 
can or will be solved by the empirical ap- 
proach which has characterized most of the 
abrasion machines of the past. The best 
approach to a good laboratory abrasion 
test now appears to be through a thorough 
analysis of the complex abrasion processes 
into a number of decisive properties (which, 
when combined. produce abrasion) fol- 
lowed by accurate measurement or evalua- 
tion of these separate properties and finally 
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incorporation of these separate measures 
into an appropriately weighted, single index 
of abrasion. 

Tear resistance is another important 
characteristic of a tire compound which 
has proved difficult to evaluate in the labo- 
ratory. Tearing, like abrasion, is a complex 
process, and though the measurement of 
tear resistance has yielded somewhat more 
completely to the empirical approach than 
abrasion resistance, it is believed that a 
more complete understanding of this sub- 
ject, too, will be realized only as the result 
of the type of approach discussed a few 
moments ago under abrasion resistance. 

In summarizing, it can be concluded that 
for the most part reasonably satisfactory 
test procedures are now available for use 
in selecting tire compounds for specific 
end-uses, with a few notable exceptions. It 
is believed that more attention will have 
to be focused on dynamic testing and com- 
pound evaluation at elevated temperatures. 
In addition, it would appear that good lab- 
oratory tests for abrasion and tear resist- 
ance will come only as a result of funda- 
mental studies of the nature of these 
processes leading up to mathematically 
weighted quality indices for these two char- 
acteristics. 


Mechanical Goods 
By Sherman R. Doner 


Raybestos-Manhattan, Inc., 
Passaic, N. J. 


THE mechanical rubber goods division 
of the rubber industry is that segment de- 
voted to the manufacture of all products 
which do not fall into the classification of 
tires, druggists sundries, wire, and foot- 
wear. 

In other words, mechanical rubber goods 
comprise hose, belting, molded parts, ex- 
truded goods, lathe-cut goods, etc. Our 
segment consumed about 20% of the total 
natural and synthetic rubbers used in the 
United States in 1955. 

As you can see, we are a relatively small 
segment of the total rubber business in 
terms of rubber consumed, but we have 
perhaps more than our full share of prob- 
lems. Hundred of thousands of items fall 
into the category of mechanical rubber 
goods, and each presents its own design, 
production. and testing problems. 

Since this symposium is on the testing 
of rubber, I will confine my remarks to a 
few specific items. 

Hose, for instance, is produced in sizes 
ranging from %-inch I.D. to more than 
three feet in inside diameter. Automotive 
hydraulic brake hose is a %-inch hose 
made with a synthetic rubber tube and two 
braids of cotton yarn with a neoprene cover 
for good weather resistance and is either 
lead-press or wrap cured. This hose is made 
to comply with the requirements of SAE! 
specification 40R-1, which requires that the 
hose have a minimum bursting strength of 
5.000 psi. Its expansion under pressure 
shall not exceed 0.56-cc. at 1,000 psi. and 
0.67-cc. at 1,500 psi. for a 10-inch length. 
It must flex on the “whip test” machine for 
a minimum of 35 hours. 


This whip test consists of flexing a 1514- 
inch length of hose by holding one end 
stationary while the other end is rotated 
in an eight-inch diameter circle at 800 
rpm. During this test the hose is under 225 
to 250 pounds’ hydraulic pressure. 

The test method contains this statement: 
“The flexing motion imparted by the test 
apparatus, while different from that to 
which the assembly is subjected in service, 
provides a highly accelerated method of 
measuring the resistance of a hose to dy- 
namic fatigue.” 

The hose must be so constructed and 
coupled that a pull of not less than 325 
pounds is required to pull off the coupling. 
This hose must also meet a —40° F. freeze 
test. 

The control testing of this product re- 
quires constant testing, but the proof of 
its value lies in the fact that one seldom 
hears of a brake-hose failure on an auto- 
mobile. ASTM? Method D571 covers in 
detail the brake-hose testing procedure. 

Hydraulic brake cups, used as seals in 
the master and wheel cylinders of automo- 
biles, are truly precision molded rubber 
parts; the dimensional tolerances must be 
maintained within close limits, and the 
cups must remain dimensionally stable 
after a simulated service stroking test of 
100,000 cycles at 1,000 pounds’ pressure 
at 250° F. Brake cups were formerly made 
of natural rubber. Now all heavy-duty cups 
and many moderate-duty cups are made 
from styrene-butadiene rubber (SBR).° 
Minimum quality requirements are estab- 
lished by the SAE-60R-2 specification. 

The purchasers of hydraulic brake cups 
without exception have specifications based 
on the SAE specification, but with closer 
limits in some respects. The reason for this 
policy is to insure them that they are pur- 
chasing a product which will consistently 
meet the SAE requirements. 

The SAE specifications for brake hose, 
brake cups, and brake fluids have been 
adopted by several states as minimum re- 
quirements for safety reasons; some of 
these states require approval of a product 
before it can be sold within its boundaries, 
and the trend is definitely toward more of 
this type of safety legislation. 

In addition to the above two, there are 
countless other automotive rubber items 
made from rubber, such as motor mounts, 
bumpers, weatherstripping, dynamic and 
static seals, coolant, heater, and power 
steering hose, to mention a few. 

Many of these items are specified by the 
use of SAE-ASTM specification D735,* 
which, as we know, is a convenient and 
flexible classification of rubber materials. 
Special tests such as compression set, im- 
mersion in various fluids, load deflection, 
flex resistance, weather aging, etc., can be 
included by the use of suffix letters. 

D735 has been a great help to both the 
automotive user and his rubber supplier in 
that it gives us a common language. 

A discussion on mechanical rubber goods 
would not be complete without mentioning 
belting. Belting is one of the items respon- 





‘Society of Automotive Engineers, 29 W. 
39th St., New York, N. Y. 2 

2American Society for Testing Materials, 
1916 Race St., Philadelphia, Pa. 

>ASTM D 1418-56T. 

4“ASTM_ Standards 
May 1956,” p. 370. 
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sible for the use of more textiles than any 
other branch of our business. Belting can 
be roughly divided into two classes, flat 
belting and V-belts. 

Flat belting covers conveyor, elevator, 
power transmission, etc. Flat power-trans- 
mission belting is rapidly becoming an ob- 
solete product. The use of conveyor belting 
is expanding. It is taking the place of the 
familiar mine trains in many coal mines, 
and belts are being used to transport every 
conceivable type of item or material, in- 
cluding homo sapiens. 

Formerly the textile reinforcement of 
belting was cotton, but today rayon, nylon, 
Dacron,” and every other type of available 
strength member is being used, or at least 
tested. 

Until less than 10 years ago conveyor 
belts were designed and rated strictly from 
theoretical figures. We now have several 
large belt dynamometers in our industry, 
and on the basis of data obtained under 
simulated running conditions, we are able 
to evaluate better the factors controlling 
the performance of conveyor belts. In re- 
cent years new speed and load factors have 
been published which indicate that in past 
years conveyor belt ratings were definitely 
on the conservative side. 


Specialty Rubbers 


By W. Newlin Keen 


E. 1. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 


THE shortcomings of natural rubber, 
such as poor resistance to some oils and 
solvents, lead to the development of spe- 
cialty elastomers. Once the chemist demon- 
strated that elastomeric materials could be 
made having specific properties, the design 
engineer has continued to put increasing 
demands on rubber-like products. 

So today we have Thiokol,® polysulfide 
rubber, neoprenes, nitriles, butyls, silicones, 
Hypalon,® urethanes, Poly FBA,* Kel-F,8 
and still others that are in the field evalua- 
tion stage. From this group of materials 
the rubber technologist can design vul- 
canizates that excel vulcanizates of natural 
rubber in resistance to oils, solvents, chem- 
icals, natural aging, ozone, abrasion, low 
temperatures, or high temperatures. 

With the advent of these elastomers and 
with the design and application engineer 
stating the environment in which these ma- 
terials should operate, test methods had to 
be modified, refined, and, in some cases, 
designed. 

Let us consider the tests more or less in 
chronological order. In characterizing vul- 
canizates of these specialty elastomers as 
to their tensile strength, ultimate elonga- 
tion, tear resistance, resiliency, heat build- 
up, compression set, flex resistance, and 
electrical properties, conventional test 
methods sufficed. The development of the 
oil and solvent resistant elastomers brought 
about modifications in ASTM D471, Im- 
mersion Test for Elastomeric Vulcanizates. 
In testing compounds for such applications 
as gaskets, tank linings, and hose tubes 
where the oil or solvent comes in contact 
with only one side of the product, a test 
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designed to bring only one side of the test 
specimen into contact with the test fluid 
helps in selecting the best composition. 

Prior to 1940 there was very little low- 
temperature testing primarily because vul- 
canizates of natural rubber met the require- 
ments of the day. Today, as you all know, 
it is commonplace to be testing at -65° F. 
and lower in developing composition to 
meet many specifications. 

With the specialty elastomers in general 
behaving differently from natural rubber 
at low temperatures and with the exacting 
requirements stipulated by the engineer, 
ASTM Committee D-11 has the following 
group of low-temperature tests:# D736, 
Thiokol-Bent Loop Test; D746, Brittleness 
by Impact; D797, Firestone Young’s Modu- 
lus; D1043, Clash-Berg Torsional Stiffness: 
D1053, Gehman Torsional _ Stiffness; 
D1229, Low-Temperature Compression 
Set; D1329, Low-Temperature Retraction. 

In some aeronautical and automotive 
applications, specialty elastomeric parts 
selected on the basis of just hardness and 
simple load-deflection characteristics were 
put into field tests, but did not perform 
satisfactorily. The development of dynamic 
testing equipment revealed the fact that the 
relation between the static and the dynamic 
modulus of most specialty elastomers was 
quite different from that of natural rubber. 
Thus we have a free vibration tester, the 
Yerzley oscillograph (ASTM D945), and 
forced vibration testers such as the Good- 
year unit, Firestone unit, the Buick ma- 
chine, the Lord Mfg. Co. dynamic modulus 
tester, and others. All of these units are so 
designed that they may be operated over 
a broad temperature range. 

Another characteristic of these new elas- 
tomers noted in field testing was strain 
relaxation or creep. Different types of creep 
tests were designed, most of them straining 
the vulcanizate in shear. Chief among the 
several factors having an important effect 
on creep are amount and type of strain and 
temperature. It has been established that 
the higher the initial strain, the higher the 
creep, and the higher the temperature, the 
higher the creep. Creep is greater under 
tension strain than under equal shear 
strain, and it is greater under shear strain 


Questions and Answers 


Q. Approximately what percentage of 
capital outlay should be invested in testing 
equipment, and what portion of personnel 
for testing? 

A. J. T. Blake. If we omit that part of 
the expenditure for testing which is used to 
service research and development, the an- 
swer to this question can be reduced to a 
problem in economics. 

Testing is required to insure the produc- 
tion of salable and serviceable goods. The 
ultimate in testing demands the detection 
of all off-grade products before they get 
into the hands of the customers. Such a 
program would involve much equipment, 
a large staff, and the testing of perhaps 
100% of the goods produced. Depending 
upon the product and the necessary tests, 
considerable product might need to be de- 
stroyed in testing. Of course, 100% can 
never be used for some articles, such as 


than under equal compression strain. Creep 
is also greater under dynamic loading than 
under static loading. 

In part, as a result of the specialty elas- 
tomers differing from natural rubber under 
dynamic conditions, interest grew in learn- 
ing more about the low-strain portion of 
the stress-strain curve. What was its true 
shape? Such instruments as the Instron, 
the Accr-O-Meter,!° and others with strain- 
gage weighing systems helped answer this 
question. These instruments also afforded 
the rubber technologist for the first time a 
means of testing at constant rate of strain. 

Along with the development of the new 
elastomers and diversified applications of 
elastomeric materials, particularly in the 
automotive and aeronautical fields, much 
work was done and is being done toward 
improving ozone testing chambers. ASTM 
D470 describes the procedure for testing 
the ozone resistance of wire and cable 
compounds. In addition, ASTM D1149 de- 
scribes a test chamber and gives a proce- 
dure for determining the ozone concentra- 
tion. Some investigators of ozone believe 
that you do not know how much ozone 
you generate unless pure oxygen is sup- 
plied to the ozonator. 

In testing specialty elastomers designed 
specifically for high-temperature applica- 
tions, problems were encountered when 
oven-aging tests were conducted. The solu- 
tion to the contamination problem was 
found in the test-tube method of aging, 
and the difficulties with temperature con- 
trol at 300° F. and up were eliminated by 
the electrically heated aluminum blocks. 

In addition to learning how well the vul- 
canizates withstand the effects of high tem- 
perature, it is becoming more and more 
important to know their physical properties 
at these high temperatures. 

Supplementing these physical tests are 
simulated service tests. These tests are in- 
tended to duplicate the effects of the actual 
service conditions encountered by the prod- 
uct being evaluated. The devices used sub- 
ject the products to controlled conditions 
until recognizable failure occurs. These 
conditions, however, are adjusted to pro- 
duce failure sooner than the time required 
in actual use. 


shotgun shells. 

At the other end of the scale we have 
the situation in which there is no testing 
of the product either in process or after it 
is finished. In this case some defective 
product is sure to get into the hands of 
customers with consequent money loss for 
returned goods and the imponderable loss 
of goodwill. 

Somewhere between these two extremes 
is an optimum economic condition. This 
amount of testing will minimize the cost 
of testing plus the cost of returned goods 
plus the cost of lost goodwill. The first 





5E. I. du Pont de Nemours & Co., Inc., 
trade mark. 
®Thiokol Chemical Corp., trade mark. 
7™Minnesota Mining & Mfg. Co. trade mark. 
5M. W. Kellogg Co. trade mark. 
®Instron Engineering Corp., Quincy, Mass. 
“Scott Testers, Inc., Providence, R. I. 
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increment of money spent for test equip- 
ment and people to do the testing may be 
expected to bring a large return in savings. 
These savings will take the form of pre- 
vented spoilage in process, off-grade mate- 
rial caught before shipment, reduction of 
returned goods. and maintenance of good- 
will. The next increment of money spent 
on test equipment and personnel will bring 
a smaller return from the same source. 
Sooner or later the point will be reached 
where the savings resulting from additional 
money spent on testing will be as small as 
or smaller than the cost of additional 
money spent on testing. This point is where 
expenditures on test equipment and test 
personnel should be cut off. 

The amount of test equipment and the 
number of people required may be esti- 
mated on this basis for each rubber prod- 
uct. and this will vary considerably with 
the type of product. For example. rubber 
toys might require very little testing as 
compared with a rubber tire. or garden 
hose relatively little compared to electri- 
cal insulation. 

In general, the greater the number of 
critical properties specified by the customer 
or required by his type of service, the more 
money the manufacturer must spend on 
testing if he is to make certain of produc- 
ing a satisfactory product. 

It is not possible to answer this question 
without striking a balance of the economic 
factors in some such manner, and, of 
course, there is no one answer applicable 
to all the varied types of rubber products. 


Q. What can be done or is being done 
to standardize and calibrate test equipment 
throughout the rubber industry? 

A. D. C. Scott. There is a Task Group 
under L. V. Cooper’s Physical Testing 
Committee in ASTM Committee D-11 on 
Rubber engaged in studying this particular 
problem. As yet. their findings have not 
been reported. Here again, as a manu- 
facturer of test equipment. I would like 
to indicate that this is a matter of eco- 
nomics. We are attempting to establish a 
calibration service to the industry through 
solicitation and the travel of a trained 
technician to the areas where apparatus 
of our manufacture is located. The pro- 
cedure is meeting with some success, but 
it is expensive. and we find that many 
members of industry are not interested in 
making the expenditure for such service 
when it is offered. I believe other manu- 
facturers of test equipment would concur 
with me in this finding. 


Q. What is the spread in values for 
tensile and elongation that can be expected 
between laboratories when testing (1) slabs; 
(2) finished products? 

A. Scott. Answering what spread in 
values of any test could be expected neces- 
Sitates asking another question for clarifi- 
cation, since what tolerance is desired is 
the real question. By this I mean that if 
a tolerance of plus or minus 20% is 
permissible, the minimum of care both in 
preparing the specimen and in evaluating 
it, as well as the minimum number of 
tests, will probably permit control within 
the tolerance. However, if a tolerance of 
plus or minus 2% or 3% is desired. ex- 
treme care must be taken throughout the 
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testing procedure, and a greater number 
of tests must be made in order to de- 
termine if the material is within specifica- 
tion. 

In testing rubber we have a number of 
processes through which the material must 
pass. To begin with, we have the pigments, 
the storage conditions of which have every 
influence upon their blending, the influ- 
ence of their blending: the milling pro- 
cedure, whether the nip is close and the 
bank high; the control of the temperature 
of the rolls during milling: the number of 
cuts made, the extent to which these cuts 
are made, and the time that the material 
is on the mill. Next, there are the control 
of temperature upon the press platens: 
the trueness of the parallelism between 
these platens; the condition of the mold 
both as to parallelism of mold and cover 
plate: smoothness of cavity and cover 
plate; the bulk of the sample introduced 
into the cavity for molding: the speed with 
which the platens bring the mold to a 
closure: how the sample is removed from 
the mold: how it is cured after removal: 
the temperatures under which it is cured: 
the keeness of edge and stable dimensions 
of the sample cutting die: the method of 
dieing even before we get to the tensile 
tester itself. 

In this connection we have proved that 
good housekeeping requires at least a year- 
ly check on the tensile tester for calibra- 
tion, compensation for wear. etc. The con- 
trol of all of these points must be stated 
before a spread in tensile and elongation 
values can be considered. An article in the 
literature indicates that on a single com- 
pound, over a period of four months a 
tolerance of 5% on slabs could be main- 
tained. The normal condition, however. 
for the former Rubber Reserve Govern- 
ment laboratories in which optimum con- 
ditions of control were maintained as to 
equipment. personnel instruction. and 
standardization of procedure indicated a 
tolerance of 15% on tensile and elonga- 
tion as good as could be reached on lab- 
oratory prepared slabs. 

As far as the tolerance that can be 
expected on finished products is concerned. 
again, one would have to know more 
about the type of product involved. be- 
cause of the variations of sample prepara- 
tion procedure that would be experienced. 


Q. From the buyer’s standpoint are 
humidity corrections extremely important 
in fabric tensile tests? Does change in 
humidity have more effect on warp than 
on fill? 

A. J. H. Dillon. In respect to the first 
part of this question. let us assume that 
the “buyer” referred to is the purchaser 
of the fabric to be manufactured into 
some product, i.e. he is not the ultimate 
consumer. Ordinarily, fabrics of hydrophil- 
ic fibers such as cotton, viscose rayon, and 
wool are tested in a controlled atmosphere 
of 65% relative humidity (R.H.) and 70° 
F., after bringing them to moisture equi- 
librium from the dry side: no correction is 
made to bring the results to a standard 
regain basis, as is customarily done with 
yarns and cords. 

If the fabric is purchased on a weight 
basis, as is usually true for tire fabric, it 
is highly important for the buyer to know 
how much water he is paying for and what 


the inherent tensile properties of the tire 
yarns are under both bone-dry and stand- 
ard regain conditions. This point is prob- 
ably true also for nylon cord fabrics, 
even though the regain at 65% R.H. and 
70° F. is only about 4%. Obviously, re- 
gain corrections become much less im- 
portant for the extremely hydrophobic 
fibers such as Dacron. 

In regard to the relative effects of 
humidity changes on the warp and filling 
of woven fabric, there is no unique answer 
to this question. Humidity effects on the 
load-extension properties of fabrics result 
not only from changes in the tensile prop- 
erties of the constituent fibers, but also 
from changes in yarn configuration due to 
diametrical swelling. Hence variation in 
fabric weave, twist and size of warp and 
filling yarns. weaving tension, etc., will 
determine the relative effects of humidity 
changes in the warp and fill directions. 


Q. What is the reproducibility of tensile 
strength figures at 212, 250, 275° F., as 
compared with 70° F? 

A. J. W. Liska. Based on the extremely 
limited amount of data available, it ap- 
pears that the reproducibility of tensile 
strength figures (expressed in %) is virtual- 
ly independent of test temperature over 
the range of 70 to 275° F. for four com- 
mon elastomers: natural rubber. cold SBR, 
neoprene, and butyl. This may not be true 
of compounds based on other elastomers. 
but not enough data are available from 
which any further positive conclusions 
can be reached. 


Q. Have any improvements been made 
in the design of grips for the stress-strain 
testing of pure gum rubber vulcanizates? 
The present ones cause a tearing action 
to develop during the test, with erratic 
tensile strengths resulting. 

A. Scott. The best answer I can give to 
this is that if the original equipment sup- 
plied by the manufacturer is not satisfac- 
tory, most manufacturers will be interested 
in hearing about it. In this particular con- 
nection, we have at least eight different 
types of grips for rubber dumbbell test 
Pieces. One or two of which seem to meet 
the general requirements and, therefore, 
are suggested by us when quoting on an 
instrument. If, however, such shortcomings 
in the equipment supplied were pointed 
out to the manufacturer, it is possible 
that similar complaints have been received, 
and the situation improved through subse- 
quent developments. To be sure, a special- 
purpose clamp frequently is not so con- 
venient or so quick in its operation, but 
if it is more satisfactory for a special 
purpose, its use is desirable. 

A direct answer to this question would 
be for the party who asked this question 
to solicit the cooperation of the manufac- 
turer of the instrument he is using. 


Q. What accelerated weathering tests on 
rubber are the most reliable indication of 
performance in service? What degree of 
correlation can be expected? 

A. Blake. Temperature and sunlight and 
air, contaminants such as moisture, oxy- 
gen, and ozone influence the deterioration 
of elastomers on outdoor exposure. Ozone 
is perhaps the most important of these. 

Our laboratories seem to find good rela- 
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tive correlation between the estimated 
service life and results from the “Ozone 
Weatherometer.” The initial work in this 
correlation study was based on the use 
of the well-known Crabtree and Kemp 
apparatus.!1 The test is reproducible and 
accurate for comparing the relative resist- 
ance of samples to ozone degradation. The 
test does arrange a series of samples in 
an order which parallels their deterioration 
under a given set of weathering condi- 
tions. There seems to be no real accuracy 
as yet in estimating the actual service life 
of a compound by the test since. obvious- 
ly, no two service conditions are the 
same. 

Instruments which accelerate aging of 
elastomers by exposing them to cycles of 
light, humidity, ozone, and temperature 
do not seem to give so good a correlation 
between this type of testing and outdoor 
weathering. 

A. S. H. Doner. The Geer oven and 
oxygen bomb tests are the most common- 
ly used accelerated aging tests. We know 
that these two tests provide valuable in- 
formation regarding the aging properties 
of a rubber compound, but they do not 
simulate all of the conditions found in 
natural aging. 

In recent years much work has been 
done on ozone testing, using 25 and 50 
parts of ozone per hundred million parts 
of air in temperature controlled test cham- 
bers. The results apparently closely ap- 
proximate those obtained by long-time 
natural aging, and round-robin tests con- 
ducted in several laboratories yielded good 
correlation. ASTM D 1149-55T describes 
the method, but it is strictly tentative at 
this time. 


Q. What is the present status of ozone 
testing—dynamic and static? 

A. W. N. Keen. The ASTM subcommit- 
tee coping with the problem of ozone 
testing has arrived at the fact that the 
lack of correlation from laboratory is due 
largely to insufficient rate of flow of the 
ozonized atmosphere into the test cham- 
ber. and insufficient agitation within the 
chamber. A unit designed to overcome 
these shortcomings is currently being 
made. It is understood that a round-robin 
test is now in progress to determine how 
these new units correlate from laboratory 
to laboratory. 

At least seven different devices are being 
used for dynamic tests in an ozone cham- 
ber. In general, these devices are designed 
to operate on a cycle of flex, rest, flex, in 
order to approach service conditions. One 
of these units is unique in that it is air 
operated and produces a two-dimensional 
strain on the test specimen, prepared from 
a standard 6- by 6- by 0.075-inch slab. 

One of the flexers put into an ozone 
chamber is identical with a unit used out- 
doors to study the effects of atmospheric 
conditions on vulcanizates being flexed 
slowly. It will be interesting to learn 
whether or not some correlation between 
these two units can be established. 


Q. Are there any good viscometers on 
the market which will measure viscosity 
at various rates of shear and temperature? 
If not, why is this type of testing device 
so difficult to design? 

A. Scott. | would prefer to answer the 
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second question first. It is not difficult to 
design an instrument, but it is extremely 
difficult to find a market, the sales to 
which will compensate you for the work 
involved in producing an instrument which 
you might design. 

Speaking for the Mooney viscometer, the 
Model NBS!” was established at one rate 
of shear and with temperature variations 
commensurable with the needs of the in- 
dustry at the time it was designed. Recent- 
ly developments within the industry have 
indicated a decided demand for increased 
test temperatures and to some degree a 
variation in shear rates. Our new Model 
STI? Mooney viscometer incorporates the 
ability to produce elevated temperatures 
with excellent control and further permits 
the variation of temperatures for the eval- 
uation of the samples. 

We have given some thought to a vari- 
ation in the shear rate. To date, however. 
we have been unable to consolidate suffi- 
cient information from the industry that 
will permit us to give any serious consid- 
eration to what rates of speed are desired. 
This feature, however, has been considered 
in the design of the new Model STI, and 
as soon as we can find out what is desired. 
we anticipate developments in that direc- 
tion. 

Other viscometers offered to industries 
in general incorporate variations in speed 
as well as temperature. They are not, how- 
ever, suitable for the evaluation of elas- 
tomeric materials. 


Q. Can Williams plastometer readings 
be correlated to factory processing, and 
how is Mooney viscosity being used as 
a batch-by-batch control of processability? 

A. Blake. The three more widely used 
plasticity tests—Firestone, Mooney.!* and 
Williams!*’—do not predict accurately the 
performance of new compounds in factory 
processing. In compound development such 
tests are valuable in the preliminary ad- 
justing of rubber compounds, after which 
they must be modified by actual factory 
trials. 

For accepted factory compounds. all 
these plasticity methods serve as a useful 


control. Any major change in plasticity 
reflects a change in the compound which 
might affect processing. Such changes 
would not necessarily be indicated by 
other tests. such as physicals on cured 
slabs. 


Since all of the plasticity test give values 
which do not compare entirely with fac- 
tory results, the selection of the type of 
test used is dictated partly by its conveni- 
ence and the speed of testing. We use 
the Firestone plasticity for production con- 
trol. Being an extrusion method it gives 
fairly close correlation with actual factory 
extrusion conditions. Because the test is 
made with a positive displacement under 
controlled pressure, sometimes it gives no 
indication of the action of the stock in the 
barrel of the factory extruder. The Fire- 
stone plastometer is simple and versatile, 
and the conditions of the test can be 
varied widely to accommodate compounds 
of an extreme range of plasticities. 

The Mooney viscosity test is probably 
more widely used than either the Firestone 
or the Williams. In the Mooney test the 
plasticity or viscosity is evaluated by a 
shearing action caused by motion of a 


rotor in the center of the test piece. From 
a standpoint of production control it is a 
good test since satisfactory control read- 
ings can be taken from 1% to four min- 
utes after the machine has started. Sample 
preparation is simple, but the acquisition 
of results requires more attention on the 
part of the operator than does the Fire- 
stone test. Readings must be taken while 
the machine is running and at specified 
times. The Mooney apparatus is less ver- 
satile than the Firestone in that fewer 
adjustments can be made to the machine 
to extend its range. It does give values 
usable for control work on all normally 
used compounds. It can be used conveni- 
ently to indicate scorchiness in com- 
pounds. !4 

The Williams test has to a large extent 
been supplanted by the Mooney test, but 
the Williams test is valuable for the 
measurement of nerve of elastomers. 

All three tests measure somewhat differ- 
ent properties in the uncured stock so 
that data from one test cannot be con- 
verted readily to one of the others. This 
condition often leaves the choice of test 
to personal preference based on operating 
convenience rather than on factual in- 
formation obtained from it. For conveni- 
ence of operation either the Firestone or 
the Mooney is preferred since neither 
requires an accurately sized sample. Wil- 
liams nerve values are important in ex- 
truding shapes to close tolerances. It is 
also useful for embossed calendering. 

A. Keen. Williams plasticity and recov- 
ery readings can be and have been corre- 
lated to factory processing. The plasticity 
number is a good indication of the flow- 
ability of the material which may be 
related to extruding, calendering, or mold- 
ing. The recovery figure is a good indi- 
cation of how the material will change 
in dimensions upon extrusion or calender- 
ing. Although, in general, the Mooney 
viscometer has replaced the Williams plas- 
tometer. the latter instrument is still being 
used as a factory control test in the proc- 
essing of cements. 

A Mooney viscosity curve obtained at 
a scorch temperature is very useful as a 
batch-to-batch control of processability. 
Processability is used here in the full sense 
of the word, that is. as related to extrud- 
ing, calendering, or flow during molding. 
The viscosity during the first two to three 
minutes reflects the viscosity of the raw 
polymer and gives some indication of 
how well the compound has been mixed. 

The time to incipient vulcanization in- 
dicates whether or not all the curing 
agents have been added. The most popular 
scorch temperature for natural rubber is 
about 275° F., and 300° F. for SBR. 


Q. Discuss single-strand static adhesion 
test for bead wire. 

A. L. V. Cooper. Two of the properties 
required of bead wire are (a) some adhe- 
sion when built into the tire and (b) 
resistance to rusting in storage. Materials 
used to inhibit rusting often cover up the 
coating on the wire which gives the re- 
quired adhesion—hence the laboratory ad- 
hesion tests on incoming shipments. 

“Rubber Chem. Tech., 20, 808 (1947). 
* ASTM D_ 927-55T. 

' ASTM D_ 926-47T. 
“ ASTM D 1077-55T 








Q. Compare the better methods for 
evaluating the degree of pigment disper- 
sion in a rubber compound. 

A. Blake. Proper dispersion of pigments 
in rubber is important from many stand- 
points, and it is a complicated problem. 
Physical and electrical properties and proc- 
essing characteristics are dependent upon 
adequate dispersion. Theoretically, the 
evaluation of the dispersion should take 
into account the properties desired most in 
the final product by the pigment addition. 

One method is the measurement or esti- 
mation of reflected light from a freshly 
cut rubber surface. Poorly dispersed par- 
ticles in the surface scatter the incident 
light and reduce the intensity of the re- 
flected light. 

If physical properties are used as a 
measure of the effect of different mixing 
methods, one must use a number of sam- 
ples to compensate for normal variations. 
Valuable physical tests are tensile and 
tear. Even these can be misleading unless 
care is taken to interpret results in the 
light of what is desired from a service 
standpoint. Physical tests, in general, are 
not sensitive enough to measure differences 
in dispersion beyond a certain degree of 
homogeneity. 

It has been shown, for instance, that 
by using a laboratory Banbury mixer to 
incorporate carbon black in SBR no im- 
provement in physical properties was ob- 
tained after about four minutes’ mixing, 
but that the electrical resistance continued 
to rise up to eight minutes or more. This 
rise in electrical resistance shows that the 
carbon black aggregates were still being 
broken up. The measurement of electrical 
resistance in carbon black stocks is a 
sensitive measurement of dispersion. 

Another method is to measure trans- 
mitted light through extremely dilute solu- 
tions (0.01% or less) of rubber mixture 
in solvents. The method depends upon the 
pigment particles being small enough to 
remain suspended in the solvent. Poorly 
dispersed aggregates too large to remain 
suspended settle to the bottom and will 
not affect light transmission. 

All of these methods serve particular 
purposes. In general, nothing can take the 
place of the microscope in determining the 
quality of a dispersion. It is relatively 
simple to view a freshly cut surface under 
the microscope and count or estimate the 
number of undispersed particles and to 
compare the results with those on a dis- 
persion known to be satisfactory. 


Q. When lab testing tread compounds, 
what are the most reliable methods for 
(a) crack initiation, and (b) cut growth? 

A. Liska. Although much effort has been 
spent on the development of a laboratory 
tread-cracking test for both crack initiation 
and cut growth, some form of one of the 
earliest ones developed, the DeMattia 
test,!9 appears to be both the most widely 
used and the most reliable. Other types, 
such as the Firestone groove cracking 
machine and modifications of a molded- 
groove belt test, are also used in various 
laboratories with varying degrees of re- 
liability, but none seems to be so widely 
accepted as the basic DeMattia method. 

(To be continued) 


*ASTM D 813-52T. 
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Philadelphia Hears Gehman 
In Gamma Radiation Talk 


“Gamma Radiation and the Rubber In- 
dustry” was the subject of a talk given 
by S. D. Gehman, The Goodyear Tire & 
Rubber Co., Akron, O., before 132 mem- 
bers and guests of the Philadelphia Rubber 
Group at the Poor Richard Club, Phila- 
delphia, Pa., January 25. 

The Goodyear researcher pointed out 
that gamma rays interact only with the 
electronic structures of atoms, not with 
the nuclei, so that chemical and physical 
effects occur without inducing radio- 
activity. Cs 137 and Co 60 were cited as 
the best isotope sources for gamma radia- 
tion. 

The effects of high-intensity gamma 
radiation of most interest for the rubber 
industry arise from the way the energy 
is dissipated in organic compounds to 
result in chemical reactions. A new field 
in polymerization research has therefore 
opened, since radiation can do things which 
cannot be done by the usual chemical 
means. 

Dr. Gehman thought radiation graft 
polymers especially interesting. The effects 
on solid polymers are complex, and de- 
pending upon the structure, cross-linking 
or degradation may predominate. Most 
types of raw rubber can be cross-linked or 
vulcanized without the assistance of heat or 
chemicals, he declared,, although the radia- 
tion dose required is large. The physical 
properties of some plastics can also be 
favorably affected by radiation. 

In the business session preceding the 
talk, Aaron Back, American Foam Latex, 
described the course in basic rubber tech- 
nology to be given at Villanova University 
in cooperation with the Philadelphia 
Rubber Group. The course will be con- 
ducted on a graduate level. Mr. Back will 
be the instructor. 

Newly elected officers of the Group were 
announced as follows: chairman, J. R. 
Mills, Goodall Rubber Co.; vice chairman, 
R. A. Garrett, Armstrong Cork Co.; secre- 
tary-treasurer, R. S. Graff, E. I. du Pont de 
Nemours & Co., Inc., and directors, H. M. 
Sellers, Lee Tire & Rubber Co., and G. N. 
McNamara, Pequanoc Rubber Co. 


Garvey Talk in Washington 


“Effects Produced in Natural and Syn- 
thetic Rubber by the Use of Accelerators” 
was the title of a talk given by B. S. 
Garvey, Jr., Sharples Chemicals Division, 
Pennsylvania Salt Mfg. Co., before 50 
members and guests of the Washington 
Rubber Group at the Pepco Auditorium, 
Washington, D. C., February 13. 

Dr. Garvey pointed out that with the 
increased rate of processing of rubber it 
has been necessary to process rubber at 
higher temperatures, making scorch an 
ever-increasing problem. Compounders 
must adjust conditions so that scorching is 
prevented until the material is placed into 
a mold for curing. He reviewed the ac- 
celerators which have been developed for 
delaying action, thus allowing higher proc- 
essing temperatures without scorching. 


Talk on Rigid Polyethylene 
Is Given at Fort Wayne 


James Roach, Phillips Chemical Co., 
addressed 152 members and guests of the 
Fort Wayne Rubber & Plastics Group at 
the Van Orman Hotel, Fort Wayne, Ind., 
February 7, on “Marlex-50 Polyethylene 
—Properties and Applications for the 
Most Rigid Polyethylene.” 

The areas of application for the rigid 
polyethylenes are those in which high- 
softening temperatures, increased rigidity, 
toughness, strength, and chemical resist- 
ance are important. Among the applica- 
tions which are most promising for 
Marlex-50 polyethylene and other sirailar 
rigid and semi-rigid ethylene polymers is in 
the use of these materials in unsupported 
film. Mr. Roach showed slides of this film 
to support his contention. 

The plastics industry was said to be 
particularly interested in the application of 
Marlex-50 as monofilaments and fibers, 
pictures filament, fabrics and ropes. The 
chief disadvantage of the high-pressure 
polyethylene here was its comparatively 
low softening temperatures and tendency 
toward tackiness when hot. Oriented 
Marlex-50 resin filaments exhibit tensile 
strengths from 50,000 to 150,000 psi. 

Mr. Roach. described such other 
applications as industrial structural ma- 
terials, equipment parts, wire and cable 
covering, tubing and pipe, houseware 
items, and bottles, again using slides. 

Marlex-50 can also be blended with 
rubber compounds to produce  end- 
products having unusual and useful 
properties. The polyethylene has been 
blended with SBR, SBR cold-rubber gum 
stocks, SBR cold-rubber tire tread stocks, 
SBR cold-rubber stocks containing mineral 
fillers, butyl rubber tube stocks, and SBR 
cold-rubber black stocks. 

These blends may be processed satis- 
factorily with standard roll mill or Ban- 
bury equipment at temperatures of 270- 
300° F. A final cold remill yields more 
pliable uncured stock and also improves 
the properties of the vulcanized stock. 
The cold remill results in lower heat 
build-up, lower hardness, and improved 
impermeability. Compounds containing ‘en 
or more parts of Marlex-50 may re- 
quire an increase in extrusion temperatures 
to permit satisfactory rates and good 
appearance. 


Corrections 


In our November, 1956, issue, page 265, 
BL-353, a blowing agent for expanded 
rubber made by E. I. du Pont de Nemours 
& Co., Inc., was incorrectly identified as 
a product of Imperial Chemical Industries, 
Ltd., London, England; Harwick Standard 
Chemical Co., Akron, O., American dis- 
tributor. 

The identification should have been for 
Vulcacel BN, an ICI product. 

In our February, 1956, issue, page 725, 
Antioxidant 2246 was incorrectly identified 
as a product of Monsanto Chemical Co. 
Antioxidant 2246 is the trade mark of an 
American Cyanamid Co. product. 
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Washington Report and National News Summary 


... Vinson Bill would sell alcohol-butadiene plant at 
Louisville, Ky., as soon as possible, limited only to fu- 
ture production of some 70 strategic chemicals. 


... Solicitation of public bids on Akron Government 
Laboratory and Pilot Plant delayed, but disposal decision 
by May is likely. 


. . . General Services Administration postpones indef- 
initely any meeting with its Rubber Industry Advisory 
Committee for consideration of plan for freeing more 
natural rubber from strategic stockpile in view of Suez 
Canal closing. 


World rubber industry outlook appears related, 
however, to European economic activity, which is in- 


. National Science Foundation reports $890,000 
spent on high polymer research for year ending June 
30, 1956. NSF-sponsored high polymer research con- 
ference being considered. 


Worldwide distribution of new international 
natural rubber standards backed by 24 producing, pack- 
ing, and consuming organizations in 13 countries begun 
by Rubber Manufacturers Association. U. S. A. imports 
for 1955 show drop in quality. 


... RMA urges rubber industry opposition to Patman- 
Kefauver amendment to Robinson-Patman Act which 
would limit manufacturers’ ability to reduce prices to 
some customers to meet competition. 





fluenced by Suez Canal situation. 








Washington Report 


By ROBERT E. L. ADAMSON 














Vinson Bill Would Sell Louisville Butadiene Plant; 
Only Restriction, Strategic Chemical Production 


The House of Representatives and its 
Committee on Armed Services decided in 
February that the alcohol butadiene plant 
at Louisville, Ky., is no longer needed in 
the program to keep enough synthetic rub- 
ber capacity available to meet a possible 
emergency. Sent to the Senate for con- 
sideration by its Banking and Currency 
Committee and, subsequently, by the 
Senate itself, was the Vinson bill to permit 
sale of the plant for manufacture of one 
or more of some 70 chemicals important 
to the mobilization base. 


Prompt Disposal Asked 


Furthermore, the “rush” label was at- 
tached by powerful representative Carl 
Vinson of Georgia, the bill’s author and 
chairman of the House Armed Services 
Committee. When RUBBER WORLD went 
to press, the outlook for speedy action by 
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the Senate Banking Committee was not 
good, but the Administration was planning 
steps to jog the Committee into early con- 
sideration and approval to allow comple- 
tion of the disposal program before Con- 
gress adjourns in mid-summer. 

Publicker Industries of Philadelphia, 
present operator of the plant under lease 
and unsuccessful bidder twice in 1956 to 
take over the facility for a long-term or 
outright purchase, was reportedly working 
behind the scenes on Capitol Hill to block 
approval of a sale before its lease expires 
in April of next year. With the powerful 
opposition of Publicker, the question of 
time gained particular importance in the 
eyes of the disposal agent, Federal Facil- 
ities Corp., and Vinson and others in the 
House who want the plant sold this year. 
In its report to the House, submitted by 
Vinson, the Armed Services Committee 


had this to say: 


.. . New Goodyear-URWA labor contract signed. 


“It is the unanimous opinion of the 
Committee on Armed Services that the 
proposed legislation, as amended, should 
be enacted in the best interests of the 
government and in the best interests of 
national defense. Prompt action will en- 
hance the price to be received and undoubt- 
edly will stimulate greater interest from 
among potential bidders.” 

In a word, the Committee was highly 
annoyed by government expenditure of 
$342,000 annually in maintenance and 
taxes while the plant is in its present 
inoperative state. Along with Federal 
Facilities Administrator Laurence B. Rob- 
bins, the Committee does not want the 
government to stand another year’s ex- 
pense of this size while Publicker’s lease 
expires. 

On the other hand, Publicker has a real 
commercial interest in the facility and 
argues further that the plant’s capability 
to produce butadiene is necessary to the 
country’s mobilization position—notwith- 
standing the recent advice from the Office 
of Defense Mobilization that Louisville 
could be released from the requirement 
that it be available for butadiene produc- 
tion for 10 years after sale. 


Enough Butadiene 

The Vinson Committee. however, 
pointed out that the alcohol-butadiene 
plant at Kobuta, Pa., sold to Koppers Co., 
Inc., in 1955, has never operated and is 
available under the sales contract until 
1965 for emergency production of alcohol 
butadiene for national defense purposes 
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in the amount of 80,000 short tons an- 
nually. 

“Furthermore.” the Committee empha- 
sized, “reports to the Federal Facilities 
Corp. show that national petroleum-buta- 
diene capacity rated at 621.000 short tons 
at the end of 1955, would be increased 
by an additional 416,000 short tons dur- 
ing 1957 and early 1958. This total of 
1.037.000 short tons exceeds 1959 esti- 
mated annual requirements of butadiene 
for synthetic rubber and all other pur- 
poses by 146.164 short tons. 

“In this connection, the Committee has 
been advised that expansions and construc- 
tion of new plants, using butane as a 
starting feedstock for the production of 
butadiene, have been undertaken by the 
following companies: Petro-Tex Chemical 
Corp.. Houston, Tex.: Firestone Tire & 
Rubber Co.. Orange. Tex.; Odessa Buta- 
diene Co.. Odessa, Tex.; and Texas Buta- 
diene & Chemical Co., Houston, Tex. 

“The Administrator of the FFC stated 
that any possibility of an assured economic- 
ally successful operation of the plant in 
the future as an alcohol-butadiene facility 
is far too unlikely to warrant serious 
consideration, in the light of the petroleum 
butadiene supply picture and the recent 
operating history of the plant, and further 
stated that under existing law, the plant 
could not be re-offered for sale until after 
April. 1958. when it would be expected to 
be turned over to the General Services 
Administration for disposal under that 
agency's established procedures. 

“A prompt sale. under new legislation 
which would not restrict the use of the 
plant to the manufacture of alcohol-buta- 
diene and containing an appropriate na- 
tional security clause. (is) recommended as 
the best method of disposal. 

“It is the opinion of the Committee that 
the plant should be sold. and that this 
should be done now. The committee is 
convinced that it is unrealistic to expect 
continuous commercial operation of this 
facility for the production of alcohol- 
butadiene. which inevitably must compete 
with butadiene produced from petroleum. 

“Because the basic raw material for 
petroleum-butadiene is cheaper per pound 
of product than alcohol. petroleum-buta- 
diene can be produced and sold at a price 
appreciably below that which alcohol- 
butadiene must command in order to yield 
a profit. Thus. alcohol-butadiene is not 
price-competitive with petroleum-butadiene. 
Alcohol-butadiene labors not only under 
the competitive disadvantage of an im- 
pertant price differential. it also faces 
great expansion from its petroleum-based 
competitors. . 

“Therefore. with the economics of the 
industrv in mind, the committee is of the 
opinion that any requirement that a buver 
intends to operate the plant for the produc- 
tion of alcohol-butadiene is not realistic 
and should not apply to anv sale of this 
plant.” 


Broad Security Clause 


All previous rubber facility disposals 
have been made subject to a 10-year na- 
tional security clause requiring the pur- 
chaser to maintain the plant in readiness 
to produce synthetic rubber or a com- 
ponent for the first decade of private 
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operation. Such a clause was carefully 
inserted in the Vinson bill, but its scope 
was broadened to include any chemical 
important to the national security—an 
expandable list ranging from acetic acid 
to toluene and covering almost 70 com- 
modities. Basically, it is the “great ex- 
pansion” of petroleum-butadiene capacity 
that has led government spokesmen to 
decide ‘hat the alcohol-butadiene plant 
at Louisville is no longer a national de- 
fense contributor. 

“Much of this new capacity,” the Com- 
mittee explained, “will utilize butane as 
raw material; butane is a natural gas 
which is in plentiful supply. Thus the 
production base for petroleum butadiene 
is being broadened. With the increased use 
of butane as a feedstock, the petroleum 
butadiene industry will become more 
flexible and better able to withstand a 
possible future siphoning off of butylenes 
(for aviation gasoline). As the jet age 
progresses, more and more military air- 
craft are being powered by jet fuel which 
does not require butylenes. .. . 

“It is the belief of the Committee that 
a broadened national security clause would 
increase bidding interest in the plant and 
make a higher sales price more attainable. 
The national security clause will be an ef- 
fective bar to any cannibalization of the 
plant. It must be maintained as part of 
our broad industrial security base, but. 
since the importance of alcohol-butadiene 
has diminished, it is sound policy to permit 
the plant to be converted and maintained 
for the production of one or more other 
chemicals important to the national 
security.” 





Strategic Chemicals Involved 


The Vinson bill was explicit on just 
what chemicals it is designed to cover: (1) 
any One or more chemicals for which 
production goals were established under 


the Defense Production Act of 1950, as 
amended, during the calendar years 1951 
to 1955, inclusive [68 are on this list now]; 
(2) a chemical or chemicals for the produc- 
tion of which a material has been de- 
termined to be strategic and critical under 
the Strategic and Critical Materials Stock- 
piling Act of 1947; or (3) any other 
chemical or chemicals not presently in- 
cluded in the first two categories which 
the President may approve as important 
to the national defense, either upon re- 
quest from the FFC prior to the entry 
into a contract of sale or upon the request 
of the purchaser during the term of the 
national security clause. 

“Thus.” the Committee pointed out, 
“the proposed legislation authorizes the 
FFC to sell the Louisville plant in basically 
the same fashion as the Rubber Producing 
Facilities Disposal Commission earlier sold 
synthetic rubber facilities under the original 
disposal Act of 1953 and amendments 
thereto. 

“Disposal is to be made subject to the 
existing lease, thus safeguarding the posi- 
tion of the present lessee [Publicker]. The 
proposed legislation authorizes the re- 
ceipt of proposals, and subsequent negotia- 
tions on the basis of the proposals re- 
ceived. leading to a contract of sale. Any 
proposed contract of sale must be sub- 
mitted to the Congress for review, and 
is subject to disapproval by either House. 
The Attorney General must furnish advice 
on the sale . . . as to whether it would 
tend to create or maintain a situation in- 
consistent with the anti-trust laws.” 

With time of the essence so far as the 
Administration and the Armed Services 
unit were concerned, government officials 
close to the proposed program were alive 
to the possibility of a Senate amendment 
to preclude Congressional review. since the 
Vinson bill would take the plant out of 
the rubber program. This tack would 
virtually guarantee sale this year. 


Disposal Decision in May Now Seen for Akron Labs 


The General Services Administration. 
running into slight delays in disposing of 
the government’s rubber research labora- 
tories-pilot plant at Akron, still expects 
the final decision on disposal to come in 
April or May. Advertised bid invitations to 
the general public were tentatively slated 
to go into a dozen of the nation’s news- 
papers late in January, but appraisal of 
the property for the government’s own 
files delayed the advertisements at least 
a month. 

GSA put the appraisers to work—under 
government contract—to come with a 
“fair market value” of an up-to-date nature 
which the agency feels is necessary to 
consider non-government bids when they 
come in some time in late March or early 
April. Like everything else in a disposal 
portfolio at this stage. the contractor’s ap- 
praisal is a top secret. 


Agriculture Retains Interest 


But enough is known about the Akron 
file to make an “educated guess,” backed 
up by off-the-cuff comments of GSA 
spokesman, that private industry will be 
bidding against the Agricultural Depart- 


ment for the right to take over the Akron 
facilities. Of the 20-odd responses GSA 
had to its survey of Federal Government 
interest in the property, the Agriculture 
Department was the “most interesting” 
in terms of dollar-replacement value to the 
government. 

Under the disposal law approved by 
Congress last summer, GSA had to ask 
all government agencies with a possible 
interest to assess the property for feasible 
utilization by the government and, if any 
interest was there, to estimate what price 
the government should get from a private 
purchaser to make the sale economically 
worthwhile. Secretary of Agriculture Ezra 
Taft Benson, whose department was 
responsible for this unique disposal pro- 
cedure, came back with the best “bid.” 
His department could use the laboratories 
in its research program to find new uses 
for surplus farm products and, therefore, 
suggested it was worth a certain amount 
to the government. 

If non-government bids coming in this 
month and next top Benson’s figure, the 
Bureau of the Budget, which has the final 
say in the matter, would naturally lean 
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toward disposal and assign the funds to 
\griculture for construction of laboratories 
designed for food research. If the best 
private offers do not match or exceed the 
farm research value, it is doubtful that 
Budget could legally or practically order 
a transfer to private hands. This much is 
sure—whatever Budget decides will not 
be subject to review by Congress as has 
been the case in the disposal of most of 
the plants erected as part of the synthetic 
rubber program of World War II. 


Government vs. Industry Bids 


GSA will weigh the private offers 
against its appraised “fair market value” 
and probably negotiate the good offers 
to get them a little higher. Bid opening 


GSA Industry Committee 


and subsequent negotiations, if there are 
any, will be handled by GSA’s regional 
office at Chicago, the office nearest the 
property itself. By mid-April the agency 
will have a definite or near-definite idea 
of what the plant is worth to the most 
interested non-government interests. When 
it has what it considers the best possible 
offer, it will turn the Akron portfolio over 
to the Budget Bureau for this watchdog 
agency’s decision on whether the facilities 
should be sold or retained. 

In either case the government cannot 
lose. If it sells, the proceeds will go to 
build modern laboratory facilities at little 
or no cash outlay from the U. S. treasury. 
If it retains title, the property will prob- 
ably go into other use or into standby 
status until a more favorable time to sell. 


Stockpile Meeting Killed, 


World Rubber Industry Outlook Hinges on Europe? 


GSA in February cancelled a tentatively 
scheduled meeting of its Rubber Industry 
Advisory Committee and thereby buried 
the possibility of receiving a rubber manu- 
facturers’ plan for emergency supply of 
government-stockpiled rubber—at least un- 
less or until an unforeseen crisis develops. 


Stockpile Meeting Cancelled 


In retrospect. the Administration’s 
handling of the problem—under_ the 
leadership of Arthur S. Flemming, Di- 
rector of Defense Mobilization—was a 
masterpiece of prognostication. After 
weeks of argument over the pros and cons 
of making government rubber available 
in an emergency, if necessary, Dr. Flem- 
ming ordered a rejection of the proposal 
subject to later consideration if delayed 
deliveries from the Far East threatened to 
create shortages harmful to the national! 
interest. 

Within a month, the pressure for govern- 
ment intervention had weakened con- 
siderably as shortages failed to develop, 
and the domestic market gained in resili- 
ency. A member of the government's 
special inter-agency committee on rubber 
summed up the situation as it stood last 
month: 

“It looks like the Government made a 
very sensibie decision. With the price 
situation what it is, the pressure is not 
there now for a change in the rotation 
system.” 

A GSA spokesman said the decision to 
cancel a meeting of the Industry Advisory 
Committee, indefinitely, was based on the 
quiet prevailing in the industry. A meeting 
for January had been scheduled to take 
another look at the ill-fated stockpile 
proposal, but that was postponed until 
February or March. With the Suez Canal 
stop-up bringing no crisis in the domestic 
market, GSA decided to forget about the 
meeting altogether, or until it has some 
other reason to get the Committee to- 
gether. 

“We don’t have any pressing rubber 
problems or any recommendations from 
industry, so we haven't scheduled any 
meeting for them,” the GSA official ex- 
plained. 

In connection with effect of the Suez 
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shutdown on rubber movements, the Com- 
merce Department's Business & Defense 
Services Administration ran a check on 
shipments through the Panama Canal 
after Suez was closed to shipping early 
in November. They found an “unusually 
large” movement of rubber eastbound 
through the Panama ditch during Novem- 
ber, indicating that quite a number of 
United States purchasers of Far Eastern 
rubber had switched their shipments to 
vessels moving eastbound from the Far 
East rather than westbound via South 
Africa. But this picture was apparently 
only temporary, because their study of 
December rubber movement through 
Panama showed up “normal,” indicating 
that purchasers had reverted to form and 
scheduled rubber cargoes on the vessels 
moving around the Cape of Good Hope. 


Varied Consumption Estimates 


Commerce Department officials also re- 
ported that January was a_ surprisingly 
good month for rubber consumption. 
despite the turndown in Europe because 
gasoline rationing there has brought a 
cutback by the motor vehicle industry and 





Arthur S. Flemming 


reduced use of automobiles. Nevertheless, 
the Department’s experts envision 1957 
as another record year for U. S. exports 
of synthetic rubber, although they cannot 
hazard a guess at this time on how much 
1957 might exceed the record 112,000 tons 
of styrene-butadiene (SBR) rubber ex- 
ported in 1956. This view is at variance 
with February predictions of H. C. Bugbee, 
president of the Natural Rubber Bureau, 
who said synthetic rubber demand out- 
side the U. S. in 1957 would run about 
the same as last year—295,000 tons. 

Some 112,000 tons of this would be 
produced in Canada, 13,000 tons in Ger- 
many, and 10,000 in new plants elsewhere 
in Europe, he estimated. leaving demand 
for U. S. rubber at about the 1956 ex- 
port figure—160,000 tons of synthetic of 
all types. From these figures, Mr. Bugbee 
said, “we conclude there is limited scope 
for increasing this year U. S. synthetic 
exports over the 1956 rate of 160,000 
tons.” 

Mr. Bugbee also forecast total domestic 
consumption of all new rubber at 1.500.- 
000 tons this year, including 930,000 tons 
of synthetic and 570,000 tons of natural. 

“If this materializes, and stocks of 
synthetic in the U. S. are stabilized at 
approximately 200.000 tons,” he explained. 
“then the rate of synthetic production 
which ruled for 1956—1,080,000 tons— 
could be maintained for 1957. Any lower- 
ing of the 1,500,000 consumption figure, 
however, will necessarily be reflected not 
only in natural, but in synthetic and will 
involve either a cutback in synthetic 
production or a further build-up of syn- 
thetic stocks.” 

Commerce Department experts con- 
ceded that “at the moment the Suez crisis 
is retarding European rubber consump- 
tion,” but insisted the international picture 
on rubber supply and demand “would in- 
dicate a steady growth in synthetic con- 
sumption.” There “is still a most likely 
prospect that U. S. exports will exceed 
1956,” they added. 

Thus, the world rubber outlook for the 
rest of the year is hinged very heavily 
on revival of the European economy to 
full tempo by the restoration of normal 
transportation facilities for Middle East 
oil. Barring severe political dislocations 
of the schedule. government and industry 
officials who should know were predicting 
the Suez Canal would be cleared by May 
12. and full tanker movement through it 
would be restored shortly thereafter. As 
to the trans-Syrian pipeline from Iraq— 
capacity 500,000 barrels of oil daily—it 
was virtually impossible to predict when 
it could be restored in view of Syria’s 
unsympathetic attitude. 


ODM Director Flemming 
Resigns 
Arthur S. Flemming, Director of De- 
fense Mobilization under the Eisenhower 
Administration, has been replaced after 
four years of service by Gordon Gray, 
former Secretary of the Army under Presi- 
dent Truman. Dr. Flemming returns to 
his pre-government post as president of 
Ohio Wesleyan University. 
As Defense Mobilizer, he made many 
decisions, during his long tenure, of vital 
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interest to the rubber industry, including 
his action last December in shelving a 
rubber manufacturers’ proposal for a 
standby plan to change the stockpile ro- 
tution system if necessary to meet shortages 
stemming from the Middle East crisis. 

Dr. Flemming also resisted earlier 
pressure, during 1955, to reduce the stock- 
pile itself; he had—and turns over to Mr. 
Gray—full control of the huge govern- 





ment inventory of natural rubber. The De- 
fense Mobilizer also has final authority 
over the program to encourage construc- 
tion of production plants for strategic 
commodities by fssuing certificates for 
rapid tax write-offs on the cost of con- 
struction. The portion of the program cov- 
ering butadiene was closed by Dr. 
Flemming and has been under restudy for 
the past year. 


1956 NSF Polymer Research Spending $0.9 Million; 
NSF Suggesting High Polymer Research Conference 


The National Science Foundation, carry- 
ing the ball on synthetic rubber research 
since taking over from FFC on July 1, 
1955, reported in February that it awarded 
11 contracts worth $890,000 in its first 
year—fiscal year 1956 ending last June 
30. With applied research on_ synthetic 
rubber now left entirely to private indus- 
try. all of the fiscal 1956 grants and those 
during the current and future fiscal periods 
will be restricted to basic research, with 
emphasis on high polymers. 

As recalled in NSF’s sixth annual report 
to Congress—fiscal year 1956—a special 
Advisory Panel for High Polymer Research 
advised the government last year to move 
away from synthetic rubber research into 
the more basic area of high polymers. Out 
of the panel’s review and recommendations 
came a variety of research grants by NSF 
during the current fiscal year ending June 
30. During fiscal 1958, NSF will con- 
tinue this support for high polymer re- 
search “as an integral part” of its chem- 
istry program. 





NSF Polymer Research 


In reporting to Congress on the first 
year of its responsibility for rubber re- 
search, NSF said the largest contract for 
basic research in synthetic rubber went to 
the National Bureau of Standards—$194.- 
000. Others were awarded to: University 
of Akron, former operator of the Akron 
rubber laboratories of the government. 
$45,000; Burke Research Co.. $150,000: 
Case Institute of Technology. $40,000; 
University of Chicago. $37.000: Cornell 
University (two), $51,000 and $10,000; 
University of Illinois, $107,000; Massa- 
chusetts Institute of Technology. $98,000: 
Mellon Institute of Industrial Research, 
$84,000; and University of Minnesota. 
$74,000. More than the total of these was 
spent during the final year of operation 
at the Akron laboratory-pilot plant. which 
is now in mothballs—$950.000. 


NSF Polymer Conference? 


Key men at the Foundation are also 
agitating for a conference on high poly- 
mer research of the type sponsored by 
NSF from time to time in other areas of 
science. These meetings provide a forum 
for the exchange of information and ideas 
among scientists who are pioneering in 
new or incompletely explored fields. They 
also furnish opportunity in many cases for 
younger scientists to learn and obtain 
advice from some of the world’s outstand- 
ing senior scientists. To insure wide distri- 
bution of conference subject matter. pro- 
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ceedings and papers are frequently pub- 
lished by the sponsors. Normally the 
request for NSF support of conferences 
originates with scientists working in the 
field under review. but the scheduling of a 
high polymer conference is already being 
endorsed within the Foundation itself. 


Research Training Needs 


NSF's sixth annual report included a 
warning by the agency’s director, Alan 
T. Waterman, that the Federal Govern- 
ment may not be doing enough to guar- 
antee maximum concentration on research 
and scientific training. His agency’s sup- 
port for basic research in college, he noted. 
provides advanced research training for 
more graduate students. 

“To the increased need for basic re- 
search and the training of scientists,” he 
warned, “we must add the urgent need for 
general research equipment to supplement 
and replace the obsolete equipment now 
in use. For that matter, there is a great 
need to renovate research facilities of all 
kinds at colleges and universities. Even 
more extensive is the need for equipment 
for instructional purposes, both for labora- 
tory and demonstration use—a need felt 
in all colleges. but probably most acutely 
in the secondary schools. Better labora- 
tories and_ scientific equipment would 
prove a great asset for recruiting desper- 
ately needed science teachers in the ele- 
mentary and secondary schools. 

“Perhaps the most critical question is: 
Can these widespread needs of science in 


institutions be met 
adequately and quickly in the customary 
way by local support, from state. munic- 
ipal or private sources? Indeed, our na- 


our educational 


tional welfare depends in considerable 
degree upon the promptness and thorough- 
ness with which we can assure the main- 
tenance of a strong scientific research 
effort and an adequate supply of trained 
scientific manpower. 

“A major consideration is the degrec 
to which the Federal Government should 
participate in the solution of these most 
urgent problems. The most important goal 
is to create an awareness and an under- 
standing on the part of our citizens re- 
garding the fundamental and critical na- 
ture of these problems, in order that 
speedy progress may be made _ toward 
their solution.” 


Research Spending 


The report also contained some inter- 
esting figures on actual research spending 
—compiled, the Foundation explained, be- 
cause “amounts, kinds and costs of 
scientific research must be known when 
agencies and organizations plan programs 
and develop policies for research and de- 
velopment.” Down to 1955, the Founda- 
tion said, rough assumptions were wide- 
spread that total expenditures for 
scientific research-development in the 
United States were between $3 billion 
and $3.5 billion annually. Based on state- 
ments from 10,000 business enterprises, 
and on estimates of costs of research con- 
ducted by educational institutions. govern- 
ment agencies, and other types of research 
organizations—all cooperating in a survey 
sponsored by NSF—U. S. expenditures 
for all research-development for the year 
1953 were not $3.5 billion, but well over 
$5 billion. 

Of this total, private industry alone ex- 
pended $3.7 billion, of which $1.4 billion, 
or 35%, represented work done for the 
Federal Government. Although private in- 
dustry’s contribution to the support of 
basic research was reported as nearly $159 
million, this represented only 4% of the 
total expenditure by private industry in 
1953 for all research-development. 
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Natural Rubber International Standards Issued; 
U.S.A. Import Survey Shows 1955 Quality Drop 


Backed by 24 producing, packing and 
consuming organizations in 13 countries, 
The Rubber Manufacturers Association, 
Inc., began. on February 11, worldwide 
distribution of a new set of natural rubber 
standards aimed at vastly improving the 
quality of many grades of this raw ma- 


terial moved in international trade. 
International Standards Booklet 


These standards are published in a 
booklet entitled, “Type Descriptions and 
Packing Specifications for Natural Rubber 
Grades Used in International Trade,” and 
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embrace the 36 grades of rubber which 
account for the bulk of international trade 
in dry rubber. The new document sup- 
plants the RMA “Type Descriptions and 
Packing Specifications for Natural Rub- 


ber,” which with modifications from time 
to time have stood since 1928 as the 
world’s most widely accepted set of 


standards for world trade in the 30 RMA 
grades which it covered. Included in the 
new standards are the 30 RMA grades and 
six new grades referred to as the Singapore 
types. 

In the new book, 24 of the previously 
designated RMA types which now have 
the full endorsement of all the world as- 
sociations concerned have been redesig- 
nated as “International Types.” The re- 
maining 12 types in the new publication 
are the six RMA grades and six Singapore 
grades which now overlap to some degree. 
W. J. Sears, chairman of the RMA crude 
rubber committee, stated that all endors- 
ing organizations have agreed to work 
toward the elimination of the overlapping 
grades with the objective of ultimately in- 
cluding them in Part II of the book of 
internationally agreed single standards. 

Mr. Sears expressed his belief that this 
agreement by all organizations for the 
first time to produce, grade, pack, and ship 
rubber against a single set of uniform 
standards will do much to improve the 
quality of natural rubber imports into this 
and other consuming countries. The sub- 
standard quality of imports has plagued 
consumers since World War II. 

The new standards were developed by 
the RMA crude rubber committee fol- 
lowing two international conferences on 
rubber quality and packing, held in Singa- 
pore and New York in 1954 and 1955. 
Adoption of the standards was unanimously 
recommended by all parties to the New 
York Conference in 1955. This recom- 
mendation won the support of the Inter- 
national Rubber Study Group at its meet- 
ing in Monrovia. Liberia, later that year. 

Now that these standards are available, 
each of the organizations that have co- 
operated in this undertaking must urge 
all their members to make full use of 
them. the RMA said. If these standards 
are to prove effective, trade and factory 
buyers must specify them in their purchase 
contracts; producers and shippers must 
prepare and offer their rubber in accord- 
ance with them. If the producer and packer 
follow these standards in preparing their 
rubber. there will be no difficulty from the 
buyer who inspects the delivery against 
the same set of standards, it was added. 


Import Survey 


In order to determine the extent of the 
delivery in the United States of off-quality, 
substandard natural rubber, procedures 
were developed to analyze statistically the 
quality of natural rubber imports. This 
program began first under government di- 
rection when it was the sole purchaser of 
natural rubber during the Korean War 
period. and when the government re- 
turned the rubber trade to private in- 
dustry, the RMA and the Rubber Trade 
Association of New York continued this 
annual statistical analysis. 

The data obtained are based upon in- 
spection reports of dealers and importing 
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manutacturers. These reports show the 
total tonnage imported, the total tons ac- 
cepted as proper tender without any claim, 
and the total tonnage upon which quality 
claims were made, broken down _ into 
categories of 14 grade off, 4% grade off, 
1 grade off, and 2 or more grades off. 
The reports upon which the yearly grade 
analysis is made do not show the reason 
for the quality claim. Therefore the non- 
conformance reflected in these analyses 
is due to a combination of improper grad- 
ing to RMA type samples and type descrip- 
tions, and non-conformance to RMA pack- 
ing specifications. 

These analyses have deen made for the 
five consecutive years 1951 through 1955, 
and the report covering the year 1956 will 
be available later. When the study was 
first made covering the year 1951, it 
showed that only 58.4% of the imports 
conformed to the RMA standards. Al- 
though improvement was registered in 
1952, 1953, and 1954, the study for 1955 
proved to be most discouraging since the 
quality of the rubber fell substantially, 
as may be seen from the table which is 
given below. 








A review of these U.S.A. import data for 
the five-year period indicates that the gen- 
eral level of natural rubber quality de- 
creases as the level of natural rubber price 
increases, the RMA stated. The worst qual- 
ity conditions have existed during periods 
of high natural rubber prices; while during 
periods of lower natural rubber prices, the 
quality level has been much better. 

The undependable quality of natural 
rubber has its influence in the decisions 
by the rubber products manufacturer as to 
whether to use natural or synthetic rubber 
for a given requirement, it was added. The 
relative usage of natural and _ synthetic 
rubber depends upon many factors, in- 
cluding the basic technical properties of 
the materials and, perhaps, more import- 
antly, the relative price. The influence of 
natural rubber quality is not now con- 
trolling in the manufacturer’s major de- 
cisions on synthetic or natural rubber use, 
but it will have an accumulative effect in 
the years to come unless the natural 
rubber producing and packing industry 
takes the steps necessary to improve quality 
and uniformity of their product, the RMA 
pointed out. 


TABLE 1. NATURAL RUBBER QUALITY IMPORT SURVEY—1951-1955 


Amount ~ 


Imports co 

Analyzed 
Year Long Tons Complete 
1951 498,543 58.4 
1952 508,258 65.4 
1953 435,933 69.9 
1954 411,728 ash 
1955 429,932 62.6 


Conformance to R MA Standards 
in 


% Average 
“~ - ~ N. Y. Price 
Within 14 Grade or No. 1 RSS 
4 Grade More Off ¢ per Lb. 
75.4 24.6 59.07* 
83.6 16.4 38.57* 
88.3 11.7 24.23 
fac 12.5 23.64 
82.9 3.3 39.14 


*U. S. Government average selling price until June 30, 1952 


RMA Opposes Robinson-Patman Act 
Amendment by Patman-Kefauver 


The Rubber Manufacturers Association 
is urging the rubber industry to make its 
views known promptly to its Congressmen 
with regard to new legislation concerning 
the Patman-Kefauver amendment to the 
Robinson-Patman Act. This new legisla- 
tion (H.R.-11 and S.-11) would severely 
limit the right of a manufacturer to meet 
in good faith the lower price of a com- 
petitor by lowering his price to one or 
more customers without necessarily having 
to make comparable reductions to all cus- 
tomers. 

Advocates of the new Patman-Kefauver 
amendment have labeled it an “equality 
of opportunity” bill, a misleading title, the 
RMA points out, that could well obscure, 
in a hasty reading, the restrictive effect 
of certain provisions which might seriously 
disrupt long-established marketing practices 
of rubber products. 

Under the current Robinson-Patman 
amendments to the Clayton Act it is un- 
lawful for sellers engaged in commerce to 
discriminate in price between different pur- 
chasers of commodities of like grade and 
quality, and the Federal Trade Commission 
may prove violation of the Act by show- 
ing that price differentials were granted 
on like products to some, but not all 
customers by the same manufacturer in 
the same competitive area. Once FTC 
establishes such a case of price discrim- 


ination, the accused manufacturer under 
the existing statute, may defend his po- 
sition by showing among other things that 
the lower price he granted to one or more, 
but not all of his competing customers 
was done “in good faith to meet an equally 
low price of a competitor.” If this fact 
is established by the manufacturer, the 
Supreme Court has held it is an absolute 
defense to charges of unlawful discrimi- 
nation in price. 

Under the new H.R.-11 and S.-11 
amendment a manufacturer could not re- 
duce his price to One Or more customers 
without reducing his price to all his cus- 
tomers. This new legislation would prob- 
ably force competing manufacturers to 
charge all customers the same price for 
fear of violating the law. Price rigidity at 
all marketing levels would result, and man- 
ufacturers, buyers, and consumers would 
be deprived of the fruits of competition, 
the RMA said. 

It was pointed out further that if our 
competitive economy is to be preserved, 
a manufacturer must be free to go into 
any and all markets and try to sell his 
products at the prevailing local price. By 
the same token, a manufacturer must, in 
order to survive, be permitted to lower 
his price in order to meet prices offered 
to one or more of his customers by a dis- 
tant competitor just coming into his area. 
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This freedom of action, the FTC once 
stated, “is not only indispensable to a 
competitive economy, to the protection of 
consumers. but is an essential armament 
for small businessmen in their efforts to 
hold as well as develop their share of the 
market.” 


The RMA regards the Patman-Kefauver 
amendment as a dangerous threat to the 
rubber manufacturing industry and has in 
no way modified the opposition to it ex- 
pressed in June, 1956, when a similar bill 
passed the House of Representatives, but 
later died in the Senate. 


Goodyear-URWA Master Contract Signed; 


Local Union Approval Seems Assured 


Agreement on a new master contract 
between The Goodyear Tire & Rubber Co. 
and the United Rubber Workers of Amer- 
ica. AFL-CIO, covering some 24.000 hourly 
employes in 11 Goodyear plants. was 
reached in Dayton, O.. on February 10. 
shortly before expiration of the old one. 

The new contract followed 25 days of 
joint negotiations between the company and 
the union, which began on January 15; 
this contract runs until April 15, 1959, 
It is subject to the approval of the 
URWA’s international executive board. 
and it must be ratified by the majority of 
the local unions. representing a majority 
of the membership. Since both parties ex- 
pressed satisfaction with the new company- 
wide master contract. quick approval of 
the new agreement is anticipated. 

In addition to the Goodyear plants in 
Akron, O., other plants covered by the 


new contract are located in Gadsden. Ala.: 


Jackson, Mich.: St. Marys, O.: Muncie, 
Ind.: Lincoln. Neb.: Windsor, Vt.: New 
Bedford. Mass.: Topeka. Kan.; North 


Chicago, Ill.;: and Los Angeles, Calif. 

Some highlights of the new agreement 
are a more liberal vacation program which 
increases the vacation time for employes 
with 11 years’ service to three weeks, and 
employes with 25 years’ service to four 
weeks. Also. three are provisions for stand- 
ardizing paid lunch periods, increased pay- 
ments for night bonus to at least 6¢ an 
hour, and makeup pay for employes up 
to a maximum of two weeks per year who 
are required to enter upon active training 
duty as members of a reserve component 
of the Armed Forces. 

It was announced on February 21 that 
the Akron Goodyear URWA local union 
had ratified the new master contract. 
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Fire Completely Damages Pequanoc's Butler Plant 


The rubber reclaiming plant of Pequan- 
oc Rubber Co., Butler, N. J... was com- 
pletely destroyed by fire early in the 
morning of February 26. The loss in- 
cluded buildings. equipment, and material 
in process. The only building surviving 
was the adjoining power plant which suf- 
fered considerable damage. but which will 
be in operation shortly. This power plant 
also supplies the requirements of the Amer- 
ican Hard Rubber Co. plant in Butler. 

According to a statement of the com- 
pany. the loss. estimated at close to 
$5.000.000. is completely covered by in- 


surance on property. equipment, use, and 
occupancy. Plans for rebuilding the plant 
are now being developed and will be an- 
nounced in the near future. 

The company employed some 350 work- 
ers, and it was stated that every effort 
will be made to secure other employment 
for as many workers as posssible and to 
ease the burden of the others. 

Pequanoc is constructing a new plant 
in Tallapoosa, Ga., for compounding, and 
the work on this plant will be rushed to 
completion as a result of the Butler plant 
fire. 


Du Pont Shows Industrial Products Research Lab Work 


The operations, aims, and achievements 
of E. I. du Pont de Nemours & Co.'s 
industrial products research laboratory, 
textile fibers department, were aired by 
company researchers and managers during 
an all-day press conference and tour, 
February 20. 

Dedicated to providing a sound tech- 
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nical base for improvement and diversi- 
fication in the industrial use of cellulosic 
and synthetic fibers, the $2,000,000 lab- 
oratory, established late in 1954, is located 
in Newport, near the company’s main 
offices and facilities in Wilmington, Del. 

The building housing the laboratory 
has floor space of about 40,000 square 


feet, including offices, physical test lab- 
oratories, and operating areas for the pro- 
duction and testing of industrial end- 
products made from rayon, acetate, nylon. 
orlon acrylic fiber, Dacron polyester fiber, 
and Teflon tetrafluorethylene fiber, which 
the textile fibers department produces. 

The laboratory serves as the second arm 
of du Pont’s textile and industrial products 
research division, carrying out major re- 
search functions in relationship with the 
textile fibers department’s merchandising 
and technical service organizations, fun- 
damental research Jaboratories, and manu- 
facturing plants. 

In addition to physical testing facilities 
for fibers and industrial end-products, the 
laboratory includes an operating area in 
which key steps in the manufacture of 
industrial products can be duplicated. 
Investigations are conducted on du Pont 
fibers in such applications as tire cord. 
plastics reinforcement. non-woven fabrics 
and felts, papers, bearings, coated protec- 
tive coverings. filling materials, and me- 
chanical rubber goods. 

In tires research. the laboratory also 
employs the services of outside labora- 
tories. An acoustics research program cur- 
rently is under way at a consulting lab- 
oratory to study road-noise problems as 
they relate to tire cord. Extensive tire- 
Service studies are also carried out with 
test fleets in Pennsylvania and Texas. 

The lab’s tire research is designed to 
complement the huge tire research pro- 
grams conducted by the rubber companies 
and other material suppliers. such as du 
Pont’s elastomer chemicals department. 
which makes neoprene and other chemical 
rubbers. 

Richard W. Nebel is the director of 
the industrial products research laboratory. 
and Russell W. Peterson is research direc- 
tor of the textile and industrial products 
research division. John M. Swanson is re- 
search manager for programs on tire cord 
and mechanical rubber goods at the lab- 
oratory. 

A report on the technical operations of 
the laboratory and some of the progress 
achieved in the two years of its existence 
was given in the form of six papers 
presented to the press gathering. The titles 
of the papers and their authors were the 
following: 

“Research on Tire Cord,” John M. Swan- 
son; “Progress in Tire Cord,” Donald H. 
Heckert; “Papers and Non-Woven Fabrics 
of Synthetic Fibers.” Peter R. Lantos and 
John R. Emery: Plastics Reinforcement 
with Synthetic Fibers,” John T. Maynard 
and Wilmer E. Hansen; Teflon Tetra- 
fluoroethylene Fiber,” William O. Hof- 
mann; “Synthetic Fiber Felts,’ Herbert G. 
Lauterbach: and “Coated Nylon Protective 
Coverings,” Robert J. Scheetz. 

Robert H. Stafford, assistant manager, 
industrial merchandising section, textile 
fibers department, introducing the sympo- 
sium, predicted the continuing replacement 
of natural fibers by synthetic fibers because 
their properties make them more efficient 
and less costly despite their higher price. 
He also foresaw the replacement of many 
wood, metal, and paper products by syn- 
thetic fibers. 

Mr. Swanson, discussing the testing of 
tires at the industrial products research 
laboratory, said three general types of 
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In this section of the operating area of du Pont's industrial products research laboratory, a dip-stretch unit (/eft), a mini- 


ature papermaking machine (right foreground), and a commercial Bag-O-Matic press for curing tires (right rear) are 
being operated by technicians 


problems were involved: the development 
of nylon fibers needed to realize the mini- 
mum cost differential between nylon and 
rayon while maintaining the durability 
advantages of nylon; the development of 
processing techniques specific to nylon; and 
the improvement of the “aesthetics” of 
nylon tires, which include the sound qual- 
ity and type of ride. 

Mr. Heckert said that although nylon- 
cord tires cost about 20% more than 
rayon-cord tires, the cost per 100 miles of 
riding for the nylon-cord tire was 7.1¢. as 
compared to 8.2¢ for the rayon-cord tire. 
in terms of the life expectancy of the 
tires. That was why his merchandising 
group was directed to stimulating a desire 
to build, sell, and buy nylon tires by tire 
and auto companies and dealers and by 
the consuming public. 

Mr. Hofmann revealed that Teflon tet- 
rafluoroethylene fiber, now in commercial 
production at du Pont, is available as 
continuous filament yarns and as staple 
fibers for use by yarn spinners. The fiber 
has high resistance to chemicals and heat 
and is slippery. It is being used to make 
filters for highly corrosive liquids and 
gases and, more importantly, as a packing 
material for valves in the chemical in- 
dustry where they last considerably longer 
than ordinary packing. 

Mr. Scheetz said that coated nylon pro- 
tective coverings were gaining acceptance 
in consumer and industrial applications 
because of their performance advantages 
over treated heavy cotton-duck fabrics 
which dominated the field until about 
four years ago. Neoprene and vinyl coat- 


March, 1957 


ings are used to provide a waterproof and 
durable surface. They are spread-coated 
from a solution and, in the case of vinyl, 
often laminated on to both sides of the 
nylon base fabric. Hypalon chlorosulfo- 
nated polyethylene is currently being tested 
aS a coating because of its abrasion re- 
sistance and color stability. 


Seal-Kap Acquires 
NRM Stock 


American Seal-Kap Corp. of Delaware 
has acquired 47% of the common stock 
of National Rubber Machinery Co., Ak- 
ron, O., supplier of machinery for the 
rubber and plastics industries. No change 
in the Akron firm’s management is an- 
ticipated. 

American Seal-Kap, which through its 
subsidiaries operates in the paper and 
metal fabrication fields, is expected to 
report a 1956 sales volume of about $20 
million. National Rubber Machinery, with 
plants in Akron and Columbiana, 0O., 
Clifton, N. J., and a_ yet-to-be-opened 
plant in Leetonia, O., had sales of about 
$16 million during 1956, 


N.R.C. Now Jointly Owned 


Columbia - Southern Chemical Corp., 
Pittsburgh, Pa., and National Research 
Corp., Cambridge, Mass., have become as- 


seciated as equal stockholders in N.R.C 
Metals Corp., formerly a wholly owned 
subsidiary of National Research, which 
will produce and sell zirconium and haf- 
nium metals to the Atomic Energy Com- 
mission and to other customers. 

N.R.C. Metals currently has under con- 
struction at Santa Rosa County, near Pen- 
sacola, Fla.. a plant for the production of 
zirconium and hafnium, which are being 
used as components in nuclear reactors. 
Zirconium metal is also said to be finding 
acceptance as a construction material in 
the chemical processing industries because 
of its corrosion-resistant qualities. 


F-B 20-Inch Pelletizer 


The largest machine in the rubber 
pelletizer line of Farrel-Birmingham Co.. 
Inc.. Ansonia, Conn., is being designed 
with a head that can be quickly opened 
by means of a hydraulic breech-locking 
device and head-opening cylinder in 
case of trouble from tramp metal or in 
case a badly mixed batch is dropped into 
the unit. 

The design of the new head also facil- 
itates cleaning and eliminates the possi- 
bility of scorching at the head end when 
accelerated stocks are being handled, ac- 
cording to the company. The 20-inch 
pelletizer is the first of a variety of screw- 
type machines that have been developed 
for the take-away and further processing 
of stock discharged from the Banbury 
mixer. 
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Amoco Building New Plant 


An extensive research and development 
program aimed at creating new products 
for the rubber. plastic, chemical, and paint 
industries has been announced by the 
newly organized Amoco Chemicals Corp.., 
Chicago, IIl. 

The first major development project 
will be the construction, somewhere in 
the Midwest, of a plant for an “exclusive” 
new hydrocarbon oxidation process to 
produce aromatic acids from petroleum 
raw materials. 

The company has a plant at Browns- 
ville, Tex., which is said to be employing 
a unique hydrocarbon synthesis process. 
producing aliphatic chemicals such as ethyl 
alcohol. acetaldehyde, and butyl alcohol. 
as well as gasoline from natural gas. A 
second plant, at Texas City, Tex., makes 
aromatic hydrocarbons for resins, plasti- 
cizers, and insecticide oils. 

Amoco Chemicals was formed early this 
year by the consolidation of Pan American 
Chemicals Corp., a subsidiary of The 
American Oil Co.; Indoil Chemical Co., 
a Standard Oil Co. (Indiana) subsidiary; 
and the former Hidalgo Chemical Co., a 
Stanolind Oil & Gas Co. subsidiary. The 
new corporation is licensed to operate 
throughout the United States and plans to 
broaden its foreign markets. 

Further details of the expansion program 
are expected to be released at a later date. 


Goodyear Aid to Education 


The Goodyear Tire & Rubber Co., 
Akron. O., will continue its aid-to-educa- 
tion program through 1957, according to 
F. J. Carter, vice president in charge of 
industrial relations. The program, designed 
to stimulate interest in scientific careers, 
was first announced last year. 

The program is providing for advanced 
technical training for full-time public and 
parochial high-school mathematics and 
science teachers in Summit County, Ohio. 
It is also giving financial aid to further the 
education of Goodyear personnel who are 
engaged in engineering and _ technical 
work. 

A third provision is the increasing of 
the enrollment and facilities of the Good- 
year Apprentice School and the company- 
sponsored engineering squadron training 
program. 


Appointed by Woonsocket 


Bertrand C. Miclette, production man- 
ager of Woonsocket Rubber & Plastics 
Products Co.. Woonsocket, R. I., has been 
selected as manager of the firm, succeeding 
George R. Keltie, who retired from active 
service last October. 


Other managerial posts were newly 
filled by Michael Storti, as general sales 
manager: Robert J. Reilly. as production 
manager: John C. Harvey, as sales man- 


ager for rubber thread; and James Barry, 
as cost accountant. Robert C. Ferris re- 
mains as plant superintendent, and A, J. 
Gobeille as assistant treasurer. 
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Warwick McCutcheon 


Huber Akron Office 


J. M. Huber Corp., New York, N. Y., 
will open a new sales office in Akron, O., 
on April 1 under the management of War- 
wick McCutcheon. The office will handle 
the sale of Huber carbon blacks, clays, 
and chemicals for the rubber industry in 
Ohio and eastern Michigan. The office 
will be located in the First Akron Build- 
ing, 611 W. Market St. 

With the opening of the Akron office, 
Huber representatives will call directly 
in all areas with the exception of the 
West Coast, New Jersey, and eastern 
Pennsylvania. These East and West Coast 
areas will continue to be serviced by H. M. 
Royal, Inc., with headquarters in Trenton, 
N. J., and Los Angeles, Calif. 


Keener Rubber Established 


Keener Rubber Co., Inc., has been estab- 
lished on a five-acre site at 700 Commerce 
Court, Alliance, O., for the production of 
rubber bands “of every type, size, width, 
and color.” Kenneth B. Miller is president, 
with O. R. Herron, vice president in charge 
of sales, and Steve Bugara, vice president 
in charge of production. Helen Schwall is 
office manager. The plant currently has 
30 employes. Sales representatives are now 
being appointed. 


BFG Lists Education Aid 


A total of 121 colleges and universities 
in 33 states has benefited from gift match- 
ing and tuition sharing grants in the aid-to- 
higher-education program announced last 
April by The B. F. Goodrich Co., Akron, 
O. Four-hundred-ninety employes have 
participated in the gift matching and tuition 
sharing plans. 

The University of Akron received 23 
gifts from Goodrich personnel, the largest 
number received by one school. Case 
Institute received 14, and Ohio State Uni- 
versity, 11. Ohio leads the states, with 20 
schools sharing in gifts. 





Motorists Polled on Tires 


Motorists are more concerned about 
tires than any other performance feature 
on their cars when on the road, according 
to a motivation research study on pas- 
senger tires conducted for E. I. du Pont 
de Nemours & Co., Inc., Wilmington, 
Del. 

The motorists queried cited brakes as 
their next main concern, with engine 
trouble following. Of all possible tire 
problems, blowouts were considered the 
most important because they were closely 
associated with the possibility of physical 
injury or loss of life. Skidding was thought 
of in terms of property damage. 

In terms of safety and strength, most 
car owners considered the kind of tire 
core more important than any other listed 
component, such as the thickness of rubber, 
kind of rubber, number of plies, or tread 
design. Almost all of the respondents 
thought that nylon was a better fiber for 
tire cord than rayon. 

Only 15% of those questioned said they 
bought replacement tires because of the 
brand name. The survey also noted that 
most purchasers bought their tires in sets 
of two or four. 


H-R Selling Tile Interests 


Hewitt-Robins, Inc., Stamford, Conn.., 
will sell its rubber and plastic floor tile 
manufacturing equipment and inventories 
to Johnson Rubber Co., Middlefield, O. 
The sale will be consummated on April 5. 
Terms of the sale were not disclosed. 

Hewitt-Robins has its tile manufacturing 
equipment at its Fremont, O., plant, where 
foam rubber cushioning is also produced. 
The company says the sale will release ad- 
ditional floor space needed to expand pro- 
duction of other products in which the 
company has a more dominant market 
position, such as conveyor belting and ma- 
chinery, industrial hose, vibrating screens, 
and power transmission machinery, as well 
as foam cushioning. 

Johnson Rubber manufactures a diver- 
sified line of rubber and plastic products 
primarily for the automotive and heavy- 
appliance industries. 


New Voit Board Formed 


A new board of directors has been 
formed for W. J. Voit Rubber Corp., Los 
Angeles, Calif., which was recently pur- 
chased by American Machine & Foundry 
Co.. New York, N. Y. 

Willard D. Voit retains his position as 
president. Morehead Patterson, president of 
AMF, was chosen chairman of the board. 
Others elected to the board were Rodney 
C. Gott. AMF executive vice president: 
Robert W. Kerr, AMF vice president; 
D. S. Meiklejohn, AMF treasurer; and 
H. P. Parker, executive vice president of 
Voit. 

The new board of directors appointed 
G. D. Godfrey vice president; Clarence J. 
Johnson assistant secretary; Mell M. 
Barton and T. A. Kelly, vice presidents 
in charge of sales; T. R. Edkins secretary; 
and W. H. DeSellem, treasurer. 
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proudly presents 
| the Rubber Industry’s first completely 
automatic curing press 




















| FIRST with Shear Strip Tire Presses 
FIRST with Bladder Type Presses... and now. 





MODEL 230-40-11-12P 
TWIN TILT-BACK 
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with Completely 
Automatic Curing Presses 


THE NEW AUTOMATIC BAG-O-MATIC 





Here it is—the world’s first completely automatic tire 
curing press: The McNEIL-AKRON Model 230-40-11- 
¥5P Twin Tilt-Back Bag-O-Matic. 

It brings all of the advantages of automation to tire 
curing — BETTER QUALITY because all cycles and 


operations are always identical, free from human errors. 





1. Presses need not operate in sequence. Each 
press is timed for the minimum cure for that 
particular size tire. Sequence of press openings 
need not be considered when mold changing 
is necessary. 


-) 


Short, uniform cures are possible as the presses 
are open for the minimum amount of time, 
allowing molds and bags to stay hot. 


3. Bag life becomes even greater since the bag 
does not cool down as much between cures. 
HISTORICALLY, OUR DIAPHRAGM LIFE 








2 Press fully open —cured tires 


Press opening — tires droppin 
1 : . — stripped from molds 


on expanding loading chucks 








4 Lifting bar raises —tires dis- 


(3 Cured tires held horizontally — dasend Geek tear of tn 





Rear view showing feeder 


5 Tires move down rear rollers 
conveyor 


to belt conveyor 





HAS BEEN AT LEAST TWICE THAT OF 
COMPETITIVE BLADDER-TYPE PRESSES. 

4. Automatic BAG-O-MATICS result in produc- 
tion increases of 10 to 15°4 over manually- 
operated installations. 

In addition, this new AUTOMATIC BAG-O-MATIC 
has amazing versatility. It handles all passenger tires in 
rim diameters of 12” through 16”, and will accept cross 
sections through the new 9.50 or 10.00 sizes. 

The 40” Tilt-Back is, of course, built to unequalled, 
world-famous McNEIL precision and quality standards. 
This means that it is unsurpassed in design, engineering 
and production performance. It is as reliable, efficient 
and maintenance-free as only a McNEIL press can be. 
Your inquiry will be welcomed! 


Q,, Swale 


VICE PRESIDENT IN CHARGE OF SALES 


THE NAME TO REMEMBER 
FOR PRECISION 


-MENEIL 


° AKRON ~ 
y), 


Manufacturers of the World's 
Finest Rubber Curing Equipment 
































8 Uncured tires have dropped 
ento Bag-O-Matic bladders. 
Press now closes for next 
automatic operation 


Press ready for automatic 
loading. Expanding chucks 
ready to drop uncured tires 














Only |MENEIL| makes a Practical 


| Profit-Producing Press for every type of 
Tire and Mechanical Goods Production 





TIRE PRESSES 


-55- Model 275-45-10D . Model 300-47172-111/2D 
BAG-O-MATIC Tilt-Back Twin BAG-O-MATIC ee 


Mode! 900-75-25D 
BAG-O-MATIC Tilt-Back 


GOODS PRESSES 














| Model 800-24x48-7 

Electrically Model 800-32 
Heated Platen With Ejector Model 800-32 
Intermediate Platen 


Model 150 
Transfer 
Molding Press 


Model 300 
Transfer 
Molding Press 
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THE NAME TO REMEMBER 
FOR PRECISION 


| 
THE McNEIL MACHINE & ENGINEERING CO. | 


96 E. Crosier St. at Sweitzer Ave. Akron 11, Ohio 


MANUFACTURING AGENTS: Francis Shaw & Company, Ltd., Manchester, England; Vickers- 
Ruwolt Proprietary, Ltd., Victoria, Australia; Luigi Pomini, Soc. in Acc. di Luigi e Carlo POMINI 
fu Egidio e C, Castellanza, Province of Verese, Italy; Etablissements Repiquet, Bobigny (Seine), 
Manufacturers of the World's France; Harburger Eisen Und Bronze-Werke A. G., Hamburg-Harburg, Germany. 


WRITE, WIRE or TELEPHONE TODAY for complete information. 





Finest Rubber Curing Equipment 
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ADL Research Institute 


A contract research organization, the 
Arthur D. Little Research Institute, has 
been established at Inveresk, near Edin- 
burgh, Scotland, under the sponsorship of 
Arthur D. Little, Inc., Cambridge, Mass.. 
and several prominent British educators 
and researehers. 

The Institute, which will be staffed by 
British and European scientists, will un- 
dertake fundamental scientific investiga- 
tions for clients. Specific or immediate 
commercial objectives are not to be at- 
tempted for the time being. 

The costs of establishment and _ initial 
support will be borne by American funds, 
according to the American industrial re- 
search company, but future research proj- 
ects will be open to British and Continental 
sponsorship on comparable terms. Projects 
have already been begun for some Amer- 
ican industrial sponsors. 


"'Mylar''-Bonded Materials 


A new process for bonding Du Pont’s 
“Mylar” polyester film in embossed sur- 
faces to a variety of rigid and flexible 
materials, including steel and aluminum. 
has been developed by The Seiberling 
Rubber Co., Akron, O. 

In the process a _ thermosetting ad- 
hesive of unrevealed composition is ap- 
plied to the material to be covered with 
“Mylar.” The film is placed over the ad- 
hesive, and heat and pressure are applied 
on a giant flat-bed press designed by the 
company for curing thermosetting plastics. 
The cured bond will not soften with re- 
heating. 

According to the company, fabricators 
who work with materials bonded to “My- 
lar” can reshape them without damaging 
the scratch-proof, corrosion-resistant film. 
Stamping. drawing, spot-welding, drilling. 
and sawing may be done with the mate- 
rials. 

Among the materials Seiberling is bond- 
ing to “Mylar” are metals of all types. 
wallboard, pressed wood, flexible and rigid 
plastics, and paper. These can be used for 
surfacing of walls, tables, counters, radio 
cabinets, air conditioners. refrigerators and 
other household appliances, and trim for 
automotive parts and fixtures. 


lonics Studies for Diamond 


Diamond Alkali Co., Cleveland, O.. 
has entered into a research partnership 
with Ionics, Inc., Cambridge, Mass., a 
specialist in the application of ion ex- 
change techniques to the modification con- 
centration or removal of salts from solu- 
tion. 

Ionics will undertake the sponsorship 
of Diamond varied chemical research pro- 
grams, including applications of ion ex- 
change membranes developed by Ionics, 
according to E. R. Gilliland, Ionics presi- 
dent. The agreement will not affect the 
Cambridge firm's independent research 
activities. 
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William E. Kavenagh 


Goodyear's Kavenagh, 75, 
Retires after 44 Years 


William E. Kavenagh. director of de- 
velopment and research for the shoe prod- 
ucts division of The Goodyear Tire & 
Rubber Co., Akron, O., retired on Feb- 
ruary 1. He has been associated with the 
company for 44 years, although not con- 
tinuously. He is 75 years old. 

One of the pioneer members of the 
Goodyear organization, Mr. Kavenagbh first 
became identified with the company in 
Akron as a foreman in the compounding 
department in 1900, the company’s first 
compounder. He resigned in 1904 to enter 
Harvard University, from which he was 
graduated with a degree in chemical en- 
gineering in 1908. 

That same year he returned to Good- 
year and was placed in charge of com- 
pounding in the company’s first laboratory. 
He left again in 1916 and served with 
various rubber companies and as head of 
his own manufacturing establishment un- 
til 1925 when he resumed his association 
with Goodyear. 

Mr. Kavenagh became head of the tire 
and tube compounding department in 
1926, head of the sole and heel develop- 
ment department in 1931, and held a 
similar position at the company’s Windsor. 
Vt., plant in 1936. For his part in the 
development of Neolite. he was given the 
Paul W. and Florence B. Litchfield Award. 
He was also on several government com- 
mittees during World War II. 


Third Du Pont TiO: Plant 


E. I. du Pont de Nemours & Co., Inc.. 
will build its third titanium dioxide plant 
on a 1,500-acre site near New Johnsonville. 
Tenn., just north of the Tennessee Valley 
Authority’s recently expanded Johnsonville 
steam plant. 

With an initial capacity of 125 tons of 
the white pigment a day, the new plant 
will employ 400 persons when it begins 
Operations early in 1959, What is termed 
an important new process will be used for 
making the pigment. 


Reclaimers' Group Elects 


C. H. Peterson, U. S. Rubber Reclaim- 
ing Co., has been reelected president of 
the Rubber Reclaimers Association, Inc.. 
New York, N. Y. Also reelected were 
Henry L. Dixon, B. F. Goodrich Co., as 
vice president; and C. T. Jansen, Rubber 
Age, as secretary-treasurer. 

G. K. Trimble, Midwest Rubber Re- 
claiming Co., will serve as chairman of 
the Association’s executive committee. T. 
H. Fitzgerald, Naugatuck Chemical Divi- 
sion of United States Rubber Co.. was 
appointed chairman of a new educational 
committee, formed to implement various 
rubber technology courses now being 
given by rubber groups and colleges. 

Mr. Fitzgerald’s committee will also as- 
sist rubber group chairmen in obtaining 
speakers for technical meetings. 


Leakproof Plastic Fitting 


United States Rubber Co.. New York. 
N. Y., claims the solution to the problem 
of leaks at joints in cemented or solvent- 
welded plastic pipe installations. 

The answer is a paper-thin layer of 
plastic on a section of the inside wall of 
the company’s new Uscoweld _ fittings. 
These are said to be made of a styrene- 
acrylonitrile blend which is tough and 
lightweight and has good corrosion re- 
sistance. 

The plastic layer, a few thousandths of 
an inch thick, makes the inner half of the 
fitting slightly smaller than the outside 
diameter of the pipe it is used to join. A 
light coat of solvent-base cement on the 
inside of the fitting and on the pipe end 
softens the plastic layer so that the pipe 
can be pushed into place. 

High-contact pressure between pipe and 
fitting causes a positive weld, according 
to the company. The weld is strong 
enough within seconds for ordinary han- 
dling and hardens in two hours so that 
it is as strong as the pipe itself. 

U. S. Rubber also sells Uscolite pipe 
and screw-type fittings made of the same 
styrene-acrylonitrile blend. A range of 
Uscoweld fittings for standard-size pipe 
from one-half to two inches in diameter 
is available. 


Dayton V-Belt Seminars 


The Dayton Rubber Co., Dayton, O.. 
is conducting a series of in-plant seminars 
for major original-equipment manufactur- 
ers to acquaint personnel with the prob- 
lems of development, manufacture, and 
inspection of V-belts. 

The seminars were made necessary, the 
company says, by the fact that seven out 
of 10 V-belts used by major original- 
equipment manufacturers today are of 
special design for specific jobs; while 
only 10 years ago standard catalog sizes 
were used almost exclusively. 

The first seminar was recently held at 
the Chrysler Air Temp Division for 
personnel from the purchasing, engineer- 
ing, receiving, inspection, and quality con- 
trol departments. 
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Because New Sundex-&85 gives more Neoprene WHV com- 


pound at a lower cost, you can afford to make a greater 





variety of products...hoses, gaskets, grommets, sealing 
and packing materials, weather stripping, wire sheathing, 


and many other mechanical goods. 
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NEW SUNDEX-85 


By using high loadings of new Sundex®-85, 
you can lower the cost of your Neoprene 
WHV compound and still retain the prop- 
erties that make neoprene outstanding for 
oil-resistant mechanical goods. 

As much as 100 parts of Sundex-85 to 
100 parts of neoprene hydrocarbon have 
been used successfully. Sundex-85 also 
conditions the compound for easy handling 
during processing. 

Even with unusually high loadings of 
Sundex-85, neoprene products maintain 
their high resistance to oil, grease, ozone, 
heat, and sunlight. It helps assure quality 
in oil-resistant automotive and industrial 
hose, sealing and packing materials, gas- 
kets, grommets, and other molded goods 
where cost is a strong factor. 

Sundex-85 is compatible with neoprenes, 


natural rubber, butadiene-styrene type, and 


CAN GIVE YOU MORE PRODUCT 
PER POUND OF NEOPRENE WHV 


acrylonitrile polymers. Here are some of its 


typical properties: 


Viscosity, SUS at 210F .... 90 
Specific gravity at 60F .... 


Refractive index, n An .... 1.5869 


FOR COMPLETE INFORMATION 
about Sundex-85, ask your Sun 
representative, or write to SUN OIL 
Company, Philadelphia 3, Pa.. 
Dept. RW-3. 


ie 


<« 
SUNGCO-e 


© Sun Oil Company 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY puitavetenia 3, Pa. 


IN CANADA: Sun Oil Company Limited, Toronto and Montreal .« 


IN BRITAIN: British Sun Oil 


Company Ltd., London W.C.2, England « THE NETHERLANDS: Netherlands Sun Oil Company, 
Rotterdam C, The Netherlands « WESTERN EUROPE (except the Netherlands), NEAR EAST, 


NORTH AFRICA: Sun Oil Company (Belgium) S.A., Antwerp, Belgium. 
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Goodrich Vulcanizes Tire 


At AEC Gamma Facility 


The successful vulcanization of an auto- 
mobile tire by atomic energy has been re- 
ported by The B. F. Goodrich Co., Akron, 
O. The tire is said to have considerably 
better resistance to aging and deterioration 
than conventionally vulcanized tires, while 
the tread shows above normal resistance 
to abrasion and wear. 

Goodrich spokesmen believe the tire is 
the first large commercial item ever proc- 
essed by nuclear radiation and the first 
basic change in the curing of rubber prod- 
ucts since the discovery of vulcanization 
in 1839. Nuclear vulcanization results in 
the direct linkage of the carbon atom 
chains of the rubber molecules. Ordinarily. 
the carbon atoms are linked through sulfur. 

The vulcanization of the tire was done 
by Goodrich researchers at the Atomic 
Energy Commission’s National Reactor 
Testing Station in Idaho. The tire. in a 
steel mold, was vulcanized by rotating it 
slowly over gamma ray-emitting fuel ele- 
ments removed from a nuclear reactor. A 
17-foot-deep water-filled canal was used 
as a protective shield. 

In addition to being of higher quality 
than conventionally vulcanized tires. the 
gamma ray-vulcanized tire was processed 
much more rapidly. According to Good- 
rich, in commercial production in the fu- 
ture. vulcanization could be done in a cell 
with radiation being supplied by machines. 
or by radioactive by-products from a nu- 
clear reactor. The first tire, and other 
radiation vulcanized tires. will undergo 
further tests of all types. under all condi- 
tions, to evaluate the results of this type 
of vulcanization. 


Esso Research to Produce 
Butadiene by Dow Process 


Esso Research & Engineering Co., New 
York. N. Y., has signed a license agree- 
ment to use Dow Chemical Co.’s Type B 
catalyst and process for making butadiene. 
The Dow process and catalyst have been 
in the commercial-development stage for 
several years at the Sarnia, Ont., Canada. 
synthetic rubber plant of Polymer Corp. 

According to the Midland, Mich., com- 
pany. Dow Type B catalyst is a calcium 
nickel phosphate material. Its use in buta- 
diene production represents approximately 
a 20% increase in production efficiency 
over other catalysts now in use. 

Dow also estimates that considerable 
savings in capital and plant equipment will 
result from its use. With modification of 
equipment, the catalyst can be used in 
butadiene manufacturing plants now in 
operation. Dow is presently building a 
plant in Ludington, Mich.. to produce the 
catalyst. 

In addition, a “semi-plant” has been 
built by Dow at Freeport. Tex., to con- 
tinue research and development on this 
process. which is described as a conver- 
sion of butylene petroleum fractions to 
butadiene by dehydrogenation. The new 
unit recently began operations. 

Esso Research, the central technical 
organization of The Standard Oil Co. 
(New Jersey), will make the Dow license 
available to its international affiliates. Esso 
Petroleum, Ltd., a British affiliate, plans to 
use the process at its new butadiene 
manufacturing facilities in Fawley, Eng- 
land. which are expected to be in opera- 
tion in 1958, 








News About People 








S. D. Gehman, research division, The 
Goodyear Tire & Rubber Co.. has been 
named an associate editor of Rubber 
Chemistry and Technology, a publication 
of the Division of Rubber Chemistry of 
the American Chemical Society. C. C. 
Davis, formerly with Boston Woven Hose 
& Rubber Co., is editor of the publication, 
and David Craig, B. F. Goodrich Research 
Center. is an associate editor. 


Julius A. Lucas has been named man- 
ager of field sales, engineered products 
department, The Goodyear Tire & Rubber 
Co., Akron, O. The department has also 
advanced Robert C. Gannett to manager 
of automotive trim materials. John E. Ren- 
nard to department operating manager. 
Anthony W. Webner, II, to manager of 
Airfoam sales, and H. Douglas Hurlburt 
to manager of automotive floor mat sales. 
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Herbert Schoenfield has been appointed 
to the newly created position of manager 
of polyester sales in the chemical sales 
division of Witco Chemical Co., New 
York, N. Y. He was formerly technical 
sales service manager for the company’s 
Emulsol Chemical Corp. 


Vv. C. McQuiddy, Jr., has been appointed 
sales manager of textile products in the 
textile division of United States Rubber 
Co., New York. N. Y. John H. Shaw 
succeeds him as yarn sales manager. 
Named manager of Trilok was Judson J. 
Milam, Jr. 


William T. Hepburn has been appointed 
manager of passenger-tire sales for The 
Firestone Tire & Rubber Co., Akron. O., 
succeeding H. H. Vischer, named manager 
of the Omaha. Neb., district. 


Rogers, chief chemist of 
Pequanoc Rubber Co., Butler, N. J., has 
been appointed superintendent of the com- 
pany’s Tallapoosa, Ga., plant now under 
construction. 


S. Stanley 


K. Jerry Morray has been appoinied 
manager of the Cleveland sales district of 
the silicone products department of Gen- 
eral Electric Co., Waterford, N. Y. 


Matthew A. Noonan has been advanced 
to New York district manager of the sales 
department of Becco Chemical Division, 
Food Machinery & Chemical Corp., Buf- 
falo, N. Y., and will continue to head 
the Philadelphia district. Edward M. Roth 
has been named assistant New York man- 
ager; while George J. Motz has been 
added to the sales staff there. Paul U. 
Bretschger has been promoted to manager 
of the western New York territory, which 
has been enlarged to include upstate New 
York and western Pennsylvania. Eugene 
M. McMahon has been assigned to the 
Philadelphia area; Richard T. Mould, to 
the Midwest area in Chicago: and Bruce 
J. Bishop, to the southern office in Char- 
lotte, N. C. 


Herschel G. Harris has been elected 
president of New York Rubber Corp., 
Beacon, N. Y., succeeding Mark H. Strat- 
ton who is retiring. C. Bradley Allen has 
been elected executive vice president and 
a director of the company. 


F. T. Magennis, president, Goodyear 
International Corp., has been elected a 
director of The Goodyear Tire & Rubber 
Co., Akron, O., succeeding A. G. Cameron, 
who has retired. 


Joseph F. Shuri has joined The Sun 
Rubber Co., Barberton, O., as factory 
superintendent of rubber production. He 
was formerly associated with Ohio Rubber 
Co. Wendell H. Stepp has been promoted 
to factory superintendent for vinyl 
products and athletic goods and has been 
succeeded as general foreman of vinyl 
castings by Elmer E. Davies. 


Bruce Williams has been appointed tech- 
nical superintendent of Feather Industries. 
Ltd.. Toronto, Ont., Canada. 


William Hogg has been named sales 
manager of rubber chemicals and plastics 
for Naugatuck Chemical Division of 
Dominion Rubber Co., Ltd., Elmira, Ont., 
Canada, and Art Laugheed has been ap- 
pointed sales manager of agricutural chem- 
icals. 


Charles W. Wheeler has been appointed 
manager of solvent sales for the chlorin- 
ated products division of Diamond Alkali 
Co.. Cleveland, O. 


V. K. Hitch has been advanced from 
vice president to executive vice president 
of Akron Chemical Co., Akron, O. Rich- 
ard L. Silver and R. Bruce Silver have 
been named vice presidents. 
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%e some of the more than 100 places where Y _ works, silently 
and dependably, helping to improve the performance of today’s new cars. 





ENJAY BUT YL-—fabulous all-weather rubber 
BOOSTS PERFORMANCE IN ’57 CARS 





Molded into more than 100 parts, this super-durable, all-weather rubber helps 
provide a steadier, softer, more silent ride under even the most strenuous condi- 
tions of stress, weather change, and abrasive action. The dependability of all 
these parts contributes to the outstanding performance of the modern car. 


Readily available in non-staining grades, Enjay Buty] rubber can be compounded 
into white and light-colored parts that combine beauty with top-notch perform- 
ance. Low in cost, it out-performs and out-lasts all other rubbers formerly used, and 
may well be able to cut costs and improve performance in your product. For further 
information, and for expert technical assistance, contact the Enjay Company. 


Ensay) Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron « Boston « Chicago + Los Angeles +» New Orleans « Tulsa 


March, 1957 


BUTYL 


Enjay Buty! is the greatest rubber value 
in the world . . . the super-durable rubber 
with outstanding resistance to aging « 
abrasion « tear « chipping « cracking 
ozone and corona « chemicals + gases 
heat « cold « sunlight « moisture. 
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H. E. Coleman 


H. E. Coleman has joined the poly- 
chemicals division of West Virginia Pulp 
& Paper Co.. New York. N. Y., as sales 


manager. 


Austin Herbst is now with Southland 
Paper Converting Co., Los Angeles, Calif. 
He previously was associated with Irving- 
ton Varnish Division, Minnesota Mining 
& Mfg. Co. : 


George A. Darsie has been appointed 
eastern district sales manager for the sili- 
cone products department of General Elec- 
tric Co., Waterford, N. Y. He will head- 
quarter in Newark, N. J. 


Carl Dudugjian has been named tech- 
nical manager of tire construction at the 
Los Angeles, Calif., plant of B. F. Good- 
rich Tire Co. 


Paul N. Leech has been appointed sales 
representative in the Mid-Atlantic sales 
territory of Emery Industries, Inc., Cincin- 
nati, O. 





g 


Paul N. Leech 
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Walter E. Dennis, an executive vice 
president of The Chase Manhattan Bank, 
New York, N. Y., has become a member 
of the board of directors of United Engi- 
neering & Foundry Co., Pittsburgh, Pa. 


Reginald L. Johnson has been elected 
vice president of Johns-Manville Sales 
Corp., New York, N. Y., and has suc- 
ceeded H. M. Shackelford as sales pro- 
metion manager. Mr. Shackelford has re- 
tired after nearly 30 years with 
Johns-Manville. 


Charles R. Yerrick has been appointed 
eastern area industrial sales manager for 
the adhesives and coatings division of 
Minnesota Mining & Mfg. Co., St. Paul, 
Minn. 


Edward Wray, chief chemist at Ana- 


conda Wire & Cable Co., has joined 
Sequoia Processing Co., Redwood City, 
Calif. 





Wayne F. Nelson 


Wayne F. Nelson has been made direc- 
tor of research and development for A. 
Schulman, Inc.. and will be headquartered 
at the firm’s Akron, O., plant. He was 
formerly plant manager and research di- 
rector of American Container Corp.. a 
division of Gould National Batteries. 


Robert C. Sutter has been promoted to 
operations manager of the chlorinated 
products division of Diamond Alkali Co., 
Cleveland. O., and has been succeeded as 
assistant director of engineering for the 
company by William J. Lightfoot, formerly 
chief staff engineer in the central engineer- 
ing department. 


Sumner L. Trilling has been advanced 
to general sales manager of the Bolta 
Products Division of The General Tire & 
Rubber Co., Lawrence, Mass. succeeding 
Daniel E. Hogan, Jr., who has resigned 
to manage his own plastics extruding firm. 
F. H. Dodkin has been named assistant 
to the division’s general manager. 


R. W. Laundrie 


and L. 


E. Gressingh 
have been advanced to technical superin- 
tendent and chief process engineer, re- 
spectively, at the Mogadore, O., chemical 
divison plant of The General Tire & Rub- 
ber Co., Akron, O. 


R. W. Laundrie 


George H. Callum has been appointed 
general sales manager of manufacturers’ 
products in the footwear and general prod- 
ucts division of United States Rubber Co., 
New York, N. Y. He is succeeded as sales 
manager of Naugahyde vinyl coated fab- 
rics by William J. Mulvey. 


Fred Owen, formerly with W. J. Voit 
Rubber Co., is now associated with Gross 
Mfg. Co.. Inc.. Monrovia, Calif. 


T. W. Brasfield has been named Los 
Angeles, Calif. district sales manager 
for Naugatuck Chemical Division, United 
States Rubber Co., Naugatuck, Conn., suc- 
ceeding G. L. Dennis who has transferred 
to Naugatuck. Otto P. Steinen has been 
appointed to succeed Dr. Brasfield as sales 
manager for agricultural chemicals. 
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T. W. Brasfield 
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Biggest PRODUCER for its size on the market... 


NRM 2 


RUBBER 
‘EXTRUDER, 


ingh | 
rin- 

re- 
ical 
































.ub- 
Use it for 

ted | m BEAD WIRE INSULATION 
ers’ 
od- w EXTRUSIONS PRODUCTION 
Oi, 
les m EXPERIMENTAL WORK 
ib- 

Size for size, here’s the busiest, hardest- 
vit working profit maker in rubber extruders you 
s can obtain. Long the tire industry’s standard F 

for bead wire insulation, it also “doubles in vies 212" Heavy Duty 
os extrusions” to handle regular production of eee eee 
i profiles and pre-mold stock, or to make com- 
C pound development and pilot operations fast, 
* accurate and economical. 


The 212” Extruder is the quality equal of any 
large machine in the NRM line, and has many 
such “big extruder” features as corrosion- 
resistant Xaloy cylinders for long wear life; 
under-cut feed boxes for continuous feeding 
of variously sized stock; and heavy-duty, self- 
lubricating gear reduction units for durability 
and long, trouble-free operation. 









General Offices and Engineering Laboratories: 47 W. Exchange St., Akron 8, Ohio 
EAST: Plants at Akron, Columbiana and Leetonia, Ohio—Clifton, N. J. 

WEST: S. M. Kipp, Box 441, Pasadena 18, Cal. 

MID-WEST: National Rubber Machinery Co., 5875 N. Lincoln Ave., Chicago 5, Ill. 
EXPORT: Gillespie & Company, 96 Wall St., New York 6, N. Y. 
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William J. Esselstyn 


L. J. Polite, Jr., has been advanced to 
product sales manager of the chlorinated 
products division of Diamond Alkali Co., 
Cleveland, O. William J. Esselstyn has 
been promoted to manage organic inter- 
mediates and new product sales for the 
division. 


H. K. J. de Decker, formerly research 
director of Rubber Stichting and more 
recently on the staff of the research and 
development department of United States 
Rubber Co., has been appointed hedd of 
the polymer research section, research 
and development department, Texas-U. S. 
Chemical Co., New York. N. Y. Walter 
Nudenberg, formerly a member of the 
chemistry department of the University of 
Chicago, has been named head of the 
company's exploratory chemical research 
section. 


Richards Burhoe has been named St. 
Paul branch sales manager for the in- 
dustrial trades tape division of Minnesota 
Mining & Mfg. Co., St. Paul, Minn. 


930 


J. G. Edmiston has been appointed prod- 
uct sales manager for rubber chemicals 
for Monsanto Canada, Ltd., Montreal, 
P.Q., Canada. 


W. D. Marshall, Philadelphia district 
sales manager for the industrial chemicals 
division of Olin Mathieson Chemical 
Corp.. New York. N. Y., has been as- 
signed to new sales duties of an undis- 
closed nature and is succeeded by J. G. 
Johns. Victor C. Fusco and Don Threl- 
keld have been named sales representatives 
to the Pittsburgh and Chicago areas. re- 
spectively. 


Albert P. Shutts has been promoted to 
assistant sales manager of Becco Chemical 
Division, Food Machinery & Chemical 
Corp.. Buffalo. N. Y. 


William H. Jefferson has been appointed 
general manager of General Latex & 
Chemical Corp. (of Ohio), Ashland, O. 





Mervyn T. Walsh 


Mervyn T. Walsh has been appointed 
manager of muriatic acid sales for the 
chlorinated products division of Diamond 
Alkali Co., Cleveland. O. He will continue 
to manage sales of Chlorowax. 


Alan G. Richards has been appointed 
director of applications for Bjorksten Re- 
search Laboratories for Industry. Madison, 
Wis. 


Sheldon H. Ingram has been named 
Pittsburgh branch manager of Fairbanks 
Co., New York, N. Y. 


John W. Weisel has joined B. F. Good- 
rich Chemical Co. as a junior technical 


man at the company’s plant No. 3 in 
Akron, O. 


Stanley J. Dumovich has been assigned 
to the Houston. Tex., chemical sales office 
of Atlas Powder Co.. Wilmington, Del. 


T. J. Hall has been named manager of 
fine chemicals for the fine chemicals de- 
partment of Carbide & Carbon Chemicals 
Co.. New York, N. Y. D. S. Alcorn has 
become assistant manager of fine chem- 
icals. 


L. W. Reeves, since 1954 manager of 
chemical sales for the chemical division 
of The General Tire & Rubber Co 
Akron, O., has been named director 0! 
rubber and rubber chemical sales. George 
Hackim has been appointed head of the 
newly formed sales development depart- 
ment. while continuing as manager oO} 
vinyl resin sales. Paul J. Earley has be- 
come director of a new technical service 
department. James Hostettler has been 
made senior salesman for synthetic rub- 
ber. and Norman Phillips has been ap- 
pointed sales development engineer to 
assist Mr. Hackim. Named synthetic rub- 
ber field representatives are Victor E. 
Buehrle, for Akron West: Edmond B. 
Deckel, for Akron East: Vincent T. Cox 
and Richard B. Daley, for Boston; Edward 
McBride, for New York: and Phillip 
Mackler, for Chicago. 
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of many key points... 


located at the Hub’ of the rubber market 


DES MOINES 
(611 MILES) _ 


HANNIBAL 
(375 MILES) —— 


MEMPHIS 
(392 MILES) 


DETROIT , BOSTON. 
F MILE 
CHICAGO aaa MILES) ) 
(297 MILES) | PROVIDENCE 
| (1,023 MILES) 
| AKRON 
FORT WAYNE —— _ NEW YORK 
(2135 MILES) / (839 MILES) 
\ TO NEWARK 
DAYTON - ae 
INDIANAPOLIS P a 
(113 MILES) TRENTON 
(785 MILES) 
: PHILADELPHIA 
(773 MILES) 





LOUISVILLE, KY. 


Current Polymers 


Cold 


Class 


ASRC 1500 Staining 
ASRC 1502 Non-Staining 
ASRC 1503 Non-Staining 
Cold Oil 

ASRC 1703 Non-Staining 
ASRC 1708 Non-Staining 
Hot 

ASRC 1000 Staining 
ASRC 1001 Slightly Staining 
ASRC 1004 Staining 
ASRC 1006 Non-Staining 
ASRC 1018 Non-Staining 
ASRC 1019 Non-Staining 


AMERICAN SYNTHETIC RUBBER CORPORATION 


Plant and General Offices: Louisville, Kentucky * Executive and Sales Offices: 500 5th Ave., New York 36, N.Y. 
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Mid-West Sales Office: 22 Riverbend Pkwy., Fremont, Ohio 
Cable: AMSYNRUB NEWYORK 
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Roland H. Guinzburg 


Roland H. Guinzburg, since 1954 execu- 
tive vice president of I. B. Kleinert Rubber 
Co., New York, N. Y., has been elected 
president of the firm, succeeding the late 
Ralph Kleinert Guinzburg. The new presi- 
dent joined the company in 1911 as a 
chemist. 


QO. A. Schilling and H. R. Comstock 
have been promoted to sales manager and 
assistant manager, respectively, of 
the industrial products division of The 
Goodyear Tire & Rubber Co., Akron, O. 
R. E. Chapman has been advanced to 
manager of the central sales region for 
the division; while R. E. Mercer has been 
promoted to manager of hose sales. 


sales 


W. D. Waugh has been appointed presi- 
dent of Firestone International Co., Akron, 
O., succeeding Samuel Broers, who retired 
in January after 40 years of service with 
the company. Mr. Waugh, who joined Fire- 
stone in 1927, has been managing director 
of the company’s Port Elizabeth, South 
Africa, subsidiary since 1942. W. E. 
Kemerer has been advanced to vice presi- 
dent of Firestone International 





W. D. Waugh 
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James A. Wold has been named general 
manager for the consumer products de 
partment of the chemical division ot 
Borden Co., New York, N. Y. 


John S. Clapp is now chairman of the 
board of New Jersey Rubber Co., Taunton, 
Mass.: while Allen N. Clapp has been 
named president. 


Philip J. Lowry and L. Dean Tyler have 
been named managers of the Akron and 
eastern sales districts, respectively. for 
Mobay Chemical Co., St. Louis, Mo. 


S. A. Steere, since 1947 vice president 
of Goodyear Fabric Mills. Akron, O., and 
associated with the company since 1919, 
retired January 31. William K. Wilder has 
been named manager of Goodyear Fabric 
Mills) at) Cartersville. Rockmart, and 
Cedartown, Ga.. and at Decatur, Ala. 





Floyd W. Green 


Floyd W. Green has been promoted to 
director of technical service of Imperial 
Paper & Color Corp., Glens Falls, N. Y. 


Alex L. Semegen has been appointed 
advertising manager of International B. F. 
Goodrich Co., Akron, O 


Earl V. DeGraw has been advanced to 
manager of the truck tire sales 
Goodyear lire & 


assistant 
department of The 
Rubber Co., Akron, O 


Charles W. Mitchell has been appointed 
vice president of Stauffer Chemical Co., 
New York, N. Y., and general manager 
of its Nyotex Chemicals Division. He 
will headquarter in Houston, Tex. 


Charles P. McHugh, since 1954 assistant 
director of research and product design 
for Manhattan Rubber Division of Ray 
bestos-Manhattan, Inc. Passaic, N. J., has 
been advanced to director. He succeeds 
William L. White, who has assumed the 
role of technical consu!tant. 





William Hagel 


William Hagel has been advanced to 
vice president in charge of operations for 
United Engineering & Foundry Co., Pitts 
burgh, Pa., while continuing to supervise 
the firm’s estimating and sales contract 
departments. 


E. Lacy, R. W. Krajicek, B. B. Herron, 
and Horace V. Wells have been reassigned 
as technical field service representatives for 
Oakite Products, Inc., New York, N. Y., to 
Houston, Tex.; Lake Charles, La.; Beau- 
mont, Tex.; and Corpus Christi, Tex., re- 
spectively. Newly assigned as_ technical 
representatives are Robert H. Bourbonnais, 
to Lansing. Mich.; J. C. Ruttle, to Detroit, 
Mich.; Harry H. Thomas, to Cedar Rapids, 
lowa; William G. Caffee, to Birmingham, 
Ala.: Andrew C. Johnston, to Washington, 
D. C.: and Theo L. Matula, to San An- 
tonio, Tex. 


Wallace H. Woodrow has joined The 
Dayton Rubber Co., Dayton, O., as vice 
president in charge of engineering. His 
past associations include Hale & Kullgren, 
Inc.. and Monsanto Chemical Co., plastics 
division. 





Wallace H. Woodrow 
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Both first and foam-most! 


First and foremost choice of a number of manufacturers of foamed rubber 

products is one of two Goodyear latices—PLIOLITE LATEX 2104 or PLIOLITE oi 
LaTEx 2105. — > 
PLIOLITE LATEX 2104 is a “cold” polybutadiene latex which exhibits virtually 
no odor. This feature plus its high solids content and excellent mechanical 
stability make PLIOLITE LATEX 2104 extremely well-suited to the production 
of pillows, mattresses and other types of cushioning. 

PLIOLITE LATEX 2105 is a “cold,” high solids, butadiene /styrene latex. It, too, 
exhibits excellent mechanical stability with light color, high physical proper- LATEX 
ties and low temperature flexibility—for advantageous use in foamed goods is siecle 
where very slight odor is permissible. < as synthetic rubber 
In addition to these latices, there are a number of other rubber and 
resin latices in the PLIOLITE family. Each can be used 
alone or in combination with the others to obtain specific CHEMICAL 
properties in foam or any of the many applications for £ 
latex. 

Details plus the latest Tech Book Bulletins on PLIOLITE 


LATEX are yours by writing to: 
Goodyear, Chemical Division, Akron 16, Ohio 








Chemigum, Pliofilex, Pliolite, Plio-Tuf, Pliovic —T. M.'s The Goodyear Tire & Rubber Company, Akt Ohio COATINGS DEPARTMENT 


CHEMIGUM e PLIOFLEX ¢ PLIOLITE « PLIO-TUF « PLIOVIC + WING-CHEMICALS 


4 s, Latices and Related Chen for the Process Industries 


High Polymer Resins, Rubber ° 
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George R. Vila 


George R. Vila has been elected a vice 
president of United States Rubber Co.. 
New York, N. Y.. and appointed general 
manager of its Naugatuck Chemical Divi- 
sion. He succeeds John E. Caskey, who is 
retiring after 42 years of service with the 
company. Mr. Vila. advanced from assis- 
tant general manager of Naugatuck. 
joined U. S. Rubber in 1936 as a salesman 
in the rubber chemicals department. He 
became assistant manager of research and 
development for Naugatuck in 1945, gen- 
eral sales manager in 1952, and assistant 
general manager the following year. 


John A. Adams has been appointed 
manager of materials for the silicone 
products department, General Electric Co.. 
Waterford. N. Y. Richard D. Rice and 
John H. Clement have been named general 
foremen at the plant. 


Robert D. MacDonald has been pro- 
moted to manager of products control and 
development, retail trades tape division. 
Minnesota Mining & Mfg. Co., St. Paul. 
Minn. 


Harold K. Latourette has been advanced 
to manager of organic research and de- 
velopment at Becco Chemical Division, 
Food Machinery & Chemical Corp., Buf- 
falo, N. Y. 


Bob Kavish, formerly with American 
Mineral Spirits Co.. has joined General 
Electric Co., Los Angeles, Calif. 


Eugene F. Hoffmann has become man- 
ager of the Cincinnati sales office of U. S. 
Industrial Chemicals Co.. New York. 
N. Y., succeeding Elmer Bulthaup, who 
died in January. 


E. J. Thomas, president, The Goodyear 
Tire & Rubber Co., Akron. O., has been 
elected a member of the board of trustees 
of the American Heritage Foundation, a 
non-partisan organization created to en- 
courage greater participation in elections. 
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H. Herman Abernathy 


H. Herman Abernathy has been named 
to head a new sales development group in 
the elastomer chemicals department of 
FE. I. du Pont de Nemours & Co.. Inc.. 
Wilmington, Del. Others appointed to the 
group are Don R. Kuespert, W. Vance 
Freed, Harold B. Schwartz, M. A. Youker, 
and Lee R. Eckman. 


Arthur M. Worden has been promoted 
to Boston, Mass., branch sales manager, 
industrial trades tape division, Minnesota 
Mining & Mfg. Co., St. Paul, Minn. 


William E. Campaigne has joined God- 
frey L. Cabot, Inc., Boston, Mass., as 
technical representative in Akron. 


Donald A. Handy has joined The Seib- 
erling Rubber Co., Akron, O., as manager 
of a newly created methods department. 


J. V. Carlin, Jr., manager of industrial 
product sales for Acme Rubber Mfg. Co., 
Trenton, N. J., has been advanced to 
general sales manager, succeeding his 
father, J. V. Carlin, Sr., semi-retired. 


James A. Merrill, manager of the tech- 
nical division of Goodyear Atomic Corp., 
Portsmouth, O., is returning to the parent 
company, The Goodyear Tire & Rubber 
Co.. Akron, O., as associate director of 
research and development. 


Westman Rubber Works, Compton, 
Calif.. has been formed to manufacture 
molded rubber specialties for the oilfield 
and aircraft industries. Walt Westman is 
president. 











News Briefs 











B. F. Goodrich Industrial Products Co., 
Akron, O., has had delivered to a Vene- 
zuelan mining company the largest one- 
piece conveyor belt it has ever made. 
Weighing 22'2 tons, the rayon-and-nylon- 
filled belt was more than 1,000 feet long 
and 60 inches wide and can carry 100 
tons of iron ore a minute. 


The Firestone Tire & Rubber Co., Ak- 
ron. O., is offering free a laminated Bristol- 
board farm-tractor air-measure tire gage. 
The device measures tread depth and dis- 
tance between the rim and the ground. 
giving an accurate measurement of tire 
pressure. 


Bond Adhesives Co. has transferred its 
facilities from Brooklyn, N. Y., to Jersey 
City. N. J. The firm distributes Goodyear’s 
Pliobond adhesives. 


The Goodyear Tire & Rubber Co., 
Akron, O., has formed The Goodyear In- 
ternational Corp. to replace The Goodyear 
Tire & Rubber Export Co. which has here- 
tofore conducted its foreign business. F. T. 
Magennis was named president, and E. E. 
Long. vice president. 


Monsanto Chemical Co., plastics divi- 
sion, Springfield, Mass., is providing newly 
developed Ultron R-402 rigid vinyl sheet- 
ing to the National Broadcasting Co. for 
vacuum-forming of scenery used in color 
telecasting. Available in 10- to 20-gage 
thickness, Ultron R-402 is said to have 
high opacity, good impact strength, and a 
smooth surface for painting or printing. 


Dunlop Canada, Ltd., Toronto, Ont.. 
Canada. has had a slowdown of production 
at its Queen St. East plant due to picketing 
by the United Rubber Workers’ Union 
over handling of grievances, wages paid in 
certain installation projects, and safety 
conditions. 


Baldwin-Lima-Hamilton Corp. has com- 
pleted the transfer of its manufacturing 
and sales operations of its hydraulic and 
compacting press department from the 
Eddystone Division to the Hamilton Divi- 
sion. Hamilton, O. 


Standard Oiled Clothing Co., New York, 
N. Y., has introduced waterproof neoprene 
heavy-duty suits for construction and in- 
dustrial workers. 
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“BLACKS?” 


“TOP “CONSISTENT 
says the Lab says Production says Purchasing 








Rubber compounders benefit from Witco-Continental’s long 
experience in the manufacture, sale and servicing of the 
full line of furnace and channel blacks to the rubber in- 
dustry. Any one of them can be counted on for dependable 
service in your products. 
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WITCO CHEMICAL COMPANY 
CONTINENTAL CARBON COMPANY 
122 East 42nd Street, New York 17, N.Y. 


FURNACE BLACKS 


Continex® SRF « Continex SRF-NS ¢ Continex HMF 
Continex HAF « Continex FEF « Continex ISAF « Continex CF 


CHANNEL BLACKS 


Continental” AA-—(EPC)-—Witco No. 12 
Continental A—(MPC)—Witco No. 1 
Continental F—(HPC) —Witco No. 6 
Continental R-40 —(CC) — Conducting 


Chicago * Boston « Akron « Atlanta * Houston 
Los Angeles * San Francisco 
London and Manchester, England 


CHEMICAL 
PROGRESS 
WEEK APRIL 8.12 











Borden Co., chemical division, has trans- 
ferred its monomer-polymer laboratories 
from Leominster, Mass., to 5000 Langdon 
St., Philadelphia, Pa. Borden’s Dajac lab- 
oratories have also been moved from 
Leominster to the Philadelphia site. Both 
are under the direction of K. C. Tsou. 


Wellco-Ro-Search, Waynesville, N. C., 
has been visited by Sung Myung Choi, 
engineer of Hankook Tire Industrial Co., 
Ltd.. Seoul, Korea, who studied footwear 
manufacturing methods. Hankook is_ the 
largest rubber products manufacturer in 
South Korea. 


Beckman Instruments, Inc., Fullerton, 
Calif., has acquired Statham Laboratories, 
Inc., Los Angeles, Calif., in a stock ex- 
change. Statham. manufacturer of  preci- 
sion pressure transducers, accelerometers, 
and other aircraft devices, has an annual 
sales volume of about $5,000,000. 


Jefferson Chemical Co., Inc., Houston, 
Tex., has opened a new sales office at 802 
Fidelity Bldg., Cleveland. O. The com- 
pany, jointly owned by American Cyan- 
amid Co. and The Texas Co., produces 
synthetic organics from hydrocarbons. 


The Goodyear Tire & Rubber Co., 
chemical division, has moved its Boston, 
Mass.. field office to 66 B St.. Needham 
Heights, and its Cleveland, O.. field office 
to the new distribution center at 18901 
Five Points Rd., Brook Park. O. (P. O. 
Box 326. Berea, O.) 


Thermatomic Carbon Co., New York, 
N. Y., is expected to be merged into 
Commercial Solvents Corp., New York, 
N. Y., when stockholders of both com- 
panies have their annual meetings in 
early April. 


Middletown Rubber Corp., Middletown. 
Conn., is marketing a_ three-dimensional 
valley printed vinyl fabric called Tri- 
Tex for automotive and furniture up- 
holstery and other uses. 


Jerguson Gage & Valve Co. has moved 
into its new plant and general offices in 
Burlington, Mass. The new facilities are 
twice as large as the firm’s former plant 
in Somerville, Mass. 


Parker Appliance Co., Los Angeles, 
Calif., has absorbed Franklin C. Wolfe. 
Inc.. Culver City, Calif.. producer of 
plastic molded goods, which will operate 
as a division of Parker. 


Naugatuck Chemical Division, United 
States Rubber Co., is tripling laboratory 
and office space at its agricultural chem- 
ical research station and experimental 
farm at Bethany, Conn. 


Wheelco Instruments Division, Barber- 
Colman Co., has established a new branch 
sales office at 522 E. Jefferson St., Spring- 
field, Ill., with LeRoy Peterson as manager. 
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Wellco-Ro-Search, Waynesville, N. C., 
has sent its chief chemist, Anton Liebscher, 
on a technical instruction trip to affiliated 
Ro-Search factories in Turkey, Iraq, Iran, 
India, Hong Kong, Formosa, Australia, 
New Zealand, and the Philippines. 


Jefferson Chemical Co., Inc., Houston, 
rex., is offering a new free-flowing form 
of high-purity piperazine, whose deriva- 
tives are expected to have application in 
the rubber industry as _ accelerators, 
stabilizers, surface active agents, resins, 
and polymers. 


The General Tire & Rubber Co., Akron, 
O., is supplying its Syloy sign panels for 
the new Massachusetts East-West Turnpike. 
Made of plastics-reinforced fiberglas, the 
molded signs are said to be virtually 
indestructible and weatherproof. They are 
manufactured at the company’s Marion, 
Ind., division. 


The Goodyear Tire & Rubber Co., pack- 
aging films department, Akron, O., has an- 
nounced an improved 80 FM-1 Pliofilm for 
packaging of fresh meats which is said to 
be more durable and puncture-resistant 
than similar materials. 


The General Tire & Rubber Co., Akron, 
O., is conducting a nation-wide, month- 
long publicity campaign on behalf of the 
trucking industry, its third annual effort. 


Dewey & Almy Chemical Co. of Can- 
ada, Ltd., Montreal, P.Q.. has appointed 
Drew Brown, Ltd., Montreal, Canadian 
distributor for most of its organic chem 
ical products. 


The Goodyear Tire & Rubber Co., 
sales division-foam products, has moved 
its eastern field sales office from the 
company’s Akron Plant C to 9-23 Alling 
St.. Newark, N. J. 








Obituaries 











James C. Clinefelter 


James C. Clinefelter 


James C. Clinefelter, Midwest repre- 
sentative for John Royle & Sons, Paterson, 
N. J., died in Akron General Hospital on 
December 11 after a brief illness. Burial 
was in Rose Hill Cemetery, Akron, De- 
cember 15. 

Mr. Clinefelter began his career with 
Portage Rubber Co., where he was chief 
engineer from 1917 to 1921. He then went 
to Akron Standard Mold Co. as sales 
manager, leaving it in 1924 to become 
sales manager for Akron Rubber Ma- 


chinery Co. He joined John Royle in 1924 
as Midwest representative, with offices in 
Akron. 

Mr. Clinefelter was assigned several 
patents covering rubber machinery and 
processing methods. 

The deceased was born in Princeton, 
Pa., 64 years ago. 

He is survived by his two sons. 


Fritz Hofmann 


Fritz Hofmann, known throughout the 
rubber world for his work on the synthesis 
of rubber, died in Hannover, Germany, 
October 30, 1956. 

He was born on November 2, 
Kolleda. Thuringia. 

After completing his studies in phar- 
macy and chemistry, the deceased joined 
the Farbenfabriken vormals Friedrich 
Bayer, of Elberfeld-Leverkusen, in 1897, as 
chemist in the pharmaceutical depart- 
ment of the firm. 

In 1906 he became interested in the 
investigation of polymerizable diolefins and 
by 1909 had succeeded in the experi- 
mental preparation of the first synthetic 
rubber types. This work enabled Germany 
to produce fairly substantial quantities of 
methyl rubbers when the blockade during 
World War I cut her off from natural 
rubber supplies. 

From 1918 to 1934, Professor Hofmann 
directed the Kaiser-Wilhelm-Institute for 
Coal Research,in Breslau, and his con- 
tinued research on the polymerization of 
diolefins laid the foundations for the 
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get all the profit 
facts about 


Pays its way and yours too! 


By automatically deflashing up to 200 pounds of 
rubber products in one fast operation, costly, time- 
consuming hand trimming is eliminated. Parts are 
ready for assembly or shipment in a fraction of 
the time required by other deflashing methods. 


























Initial cost as well as operating cost of a com- 
’ 4 plete CO, tumbling installation is amazingly 
low. Many manufacturers report recovery of their 
investment within less than one year. 


Contact The Liquid Carbonic Corporatiog, 
world’s largest producer of CO, and a pioneer 
in CO, tumbling. Questions on any phase of 
CO, tumbling will receive prompt attention 
from qualified experts. Descriptive literature 
is also available. Simply mail the coupon. 










THE LIQUIMATIC 
RUBBER TUMBLING BARREL 







Uses either LIQUID CO> or dry ice. Variable 
speed drive. Automatic control of time and 
temperature . . . down to —100° F. Heavy 
duty construction throughout. 











THE LIQUID CARBONIC CORPORATION 
3130 South Kedzie Avenue * Chicago 23, Illinois 


Please send me full particulars on The Removal of Flashing 
with CO2 Tumbling. 
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subsequent large-scale synthesis of the 
Buna rubbers. He also at this time 
contributed to the development of ac- 
celerators and anti-oxidants for rubber. 
In 1945 he left Breslau. His valuable 
scientific investigations were recognized 
at home and abroad. The Association of 
the Germany Rubber Industry made him 
an honorary member, and in 1954 the 
West German Government awarded him 
the Grand Cross of the Order of Merit. 


Edwin A. Foote 


Edwin A. Foote, technical committee 
coordinator tor the mechanical rubber 
goods division of The Rubber Manufac- 
turers Association, Inc.. New York, N. Y., 
died January 11 of coronary thrombosis. 

He was born in Brooklyn, N. Y.. on 
April 14, 1898. Mr. Foote was graduated 
from Drake Business School, New York, 
in 1915. He served as secretary to the 
NRA Industry Commissioner in 1933 and 
joined the RMA the following year as 
assistant to A. D. Kunze. In 1944 he 
assumed the position he held at the time 
of his death. 

Mr. Foote was a lifetime devotee 
of the theater, art, literature, and music. 

Funeral services were held at Metzner 
Funeral Home. Brooklyn, January 14. 

Cremation took place the following day. 

The deceased is survived by a brother 
and a nephew 


Roger A. Mathes 


Roger Alfred Mathes, a section leader 
in rubber chemicals research at The B. F. 
Goodrich Co. Research Center, Brecks- 
ville, O., died January 24 of coronary 
thrombosis. 

Mr. Mathes joined U.S. Gypsum Co. 
upon his graduation from Cornell Univer- 
sity in 1925 with a B. Chem. He became 
associated with Goodrich two years later. 

Mr. Mathes was the author of 14 pub- 
lished articles on organic chemistry and 
rubber compounding and had 62 patents 
assigned to him. 

He held membership in the American 
Chemical Society, the Akron Rubber 
Group, and the American Association for 
the Advancement of Science. 

The deceased was born in Batavia. N. 
Y.. on May 26, 1903. 

Surviving is the widow. 

Funeral services were held for him at 
Billows Funeral Home, Akron, O.. Jan- 
uary 28. Burial was in Rose Hill Cemetery, 
Akron, the same day. 


Pennsylvania Salt Mfg. Co., Philadel- 
phia, Pa., and consolidated subsidiaries. 
Year ended December 31, 1956: net earn- 
ings, $3,626.441, equal to $2.92 a common 
share, against $3,484,238, or $2.80 a share. 
in the preceding 12 months; sales, $72.- 
416,526, against $67.775.032; provision for 
income taxes, $3,587.365, against $3,624.- 
O88. 
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Aetna-Standard Engineering Co., Pitts- 
burgh, Pa. Second half, 1956: net income, 
$647,717. equal to $1.40 a share, com- 
pared with $558,573, or $1.21 a share, 
a year earlier. 


American Brake Shoe Co., Detroit. 
Mich. For 1956: net profit, $8,963,000. 
equal to $6.64 a share, against $6,442,000, 
or $5.08 a share, in 1955. 


American Cyanamid Co., New York. 
N. Y. For 1956: net income, $44,247,158. 
equal to $4.21 a share, against $38.713.- 
666, or $4.07 a share, in 1955, 


American Zinc, Lead & Smelting Co., 
Columbus, O. For 1956: net income, $3.,- 
227.864, equal to $2.74 a share, against 
$2,592,232, or $2.20 a share, in 1955. 


General Tire & Rubber Co., Akron, O.. 
and consolidated subsidiaries. Year ended 
November 30, 1956: net profit $10,860,129, 
equal to $6.90 each on 1,379,981 common 
shares, compared with $11,600,463, or 
$8.44 each on 1,244,423 shares, in the 
preceding fiscal year; net sales, $390,471,- 
772 (a new high), against $295,731,096: 
income taxes, $10,963,000. against $10,- 
034,000; current assets, $147,028,874, cur- 
rent liabilities, $78,084,809, against $122.- 
800,564 and $70,401,419, respectively. on 
November 30, 1955. 


Goodyear Tire & Rubber Co., Akron. 
O., and subsidiaries. Year ended December 
31, 1956: net earnings, $62,456,130 (a 
record), equal to $6.02 each on 10,361,605 
common shares. compared with $59,665,- 
845, or $5.76 each on 10,105,312 shares. 
in the preceding year; net sales, $1,358,- 
763,538, against $1,372,176,139; income 
taxes, $66.299,000, against $66,966,000: 
current assets, $564,629,591, current liabi- 
lities, $113,296,331, against $547,908,073 
and $87,355,623. respectively, on Decem- 
ber 31, 1955. 


Hercules Powder Co., Wilmington. Del. 
For 1956: net income, $17,702,985, equal 
to $2.13 a common share, compared with 
$19,012,125, equal to $2.30 a share, in 
1955; sales. $235,902,.914, a new high. 
against $226.651,058; income taxes, $29.- 
838.274. against $23,336,262. 


Liquid Carbonic Corp., Chicago, Ii. 
Last quarter. 1956: consolidated net in- 
come, $759,971, equal to 65¢ each on 
1,156,029 common shares, compared with 
$510,839, or 45¢ each on 1,044,712 shares. 
a year earlier: net sales, $8,258,611. 
against $7,380,169. 


Hooker Electrochemical Co., Niagara 
Falls, N. Y., and subsidiaries. Year ended 
November 30, 1956: net income, $11,496,- 
697, equal to $1.75 a common share, 
against $11,377,023, or $1.72 a share, in 
the preceding fiscal year; net sales, $109,- 
979,691 (a record), against $104,274,970; 
federal income taxes, $11.627.393, against 
$11,703,054. 


Johns-Manville Corp., New York, N. Y. 
For 1956: net income, $25,.002.610 (a new 
high), equal to $3.79 a share,, against 
$23,511,183, or $3.68 a share, in 1955; 
sales, $310,390,381 (another record), 
against $284.741,498. 


Johnson & Johnson, New Brunswick, 
N. J. For 1956: net earnings, $12,946,718, 
equal to $6.14 a share, against $11,311.,- 
904. or $5.38 a share, in 1955. 


Monsanto Chemical Co., St. Louis, Mo., 
and consolidated subsidiaries. For 1956: 
net profit. $38.645,533, equal to $1.80 each 
on 21,446,461 common shares, compared 
with $42,169,970, or $1.98 each on 20,- 
998,945 shares, the year before: net sales, 
$541,883,474, a record, against $522,349,- 
0$7; income taxes, $30,764,000, against 
$36,898,000. 


Nopco Chemical Co., Harrison, N. J. 
For 1956: net profit, $1,584,727, equal to 
$3.15 a share, against $1,535,733, or $3.05 
a share, in 1955, 


Parker Appliance Co., Cleveland, O. 
Second half, 1956: net earnings, $725,698, 
equal to $1.87 a share, contrasted with 
$65,592, or 17¢ a share, in the last half 
of 1955. 


Plymouth Rubber Co., Inc., Canton, 
Mass. For 1956: net profit, $917,005, equal 
to $1.05 a share, contrasted with $462,905, 
or 51¢ a share, in 1955. 


H. K. Porter Co., Inc., Pittsburgh, Pa. 
For 1956: net profit, $7,594,534, equal to 
$7.07 a share, compared with $6,433,107, 
or $6.15 a share, in the preceding year. 


St. Joseph Lead Co., New York, N. Y. 
For 1956: net earnings, $10,291,357, equal 
to $3.79 a capital share, contrasted with 
$12,729,820, or $4.68 a share, in 1955. 


Sun Oil Co., Philadelphia, Pa. For 
1956: net earnings, $56,160,000, equal to 
$5.22 a share, against $48,307,360, or 
$4.72 a share, in 1955. 


(Continued on page 956) 
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'SHARPLES' Brand 


DIPAG 


Diisopropyl benzothiazyl-2-sulfenamide 


DIPAC* is a new delayed action accelerator designed for modern high temper- 
ature processing equipment where maximum freedom from scorch is essential. 
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Zinc Oxide 

Stearic Acid 
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Technical information and samples are available on request. 


'SHARPLES' brani CHEMICALS ... products of 
INDUSTRIAL DIVISION, PENNSYLVANIA SALT MFG. CO. 
Pen nsal Tt 3 Penn Center Plaza, Philadelphia 2, Pa. 


New York * Pittsburgh - Cincinnati - Akron + Chicago 


Chemicals Appleton - Detroit + St. Lovis - San Francisco - Los Angeles 


Pennsalt of Canada: Hamilton, Ontario 
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SILASTIC 432 Base 


Speeds Compounding of High Strength Stocks 
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TYPICAL PROPERTIES OF 
WIRE AND CABLE COMPOUND 
MADE WITH SILASTIC 432 BASE 


Temperature range, °F —100 to 500F 
Specific gravity 1.52 
Hardness, durometer 60 
Tensile strength, psi 600 
Elongation, % 180 
Insulation resistance, 

megohns / 1000 f+. 1700 
Dielectric constant, 10° cycles 3.35 
Dissipation factor, 10° cycles 004 


All properties except IR obtained ‘on 
ASTM molded slabs cured 5 minutes at 
260 F. IR obtained on No. 18 stranded 
wire 1/32” wall, hot air vulcanized for 
30 seconds at 740 F. 








When it comes to quick, easy compounding of silicone rubber stocks 


with superior physical properties, there is no other gum available like 


Silastic® 432 Base. What's more, this unique Dow Corning gum has 


remarkable shelf stability 


sion set—without toxic additives .. 


... low moisture absorption . . . low compres- 


. and can be compounded to with- 


stand temperatures from —100 to 500 F. Stocks made with Silastic 432 


Base assure highest performance standards for molded, extruded, or 
calendered parts. 


Oo You Wark the recipe 


, and complete com- 


pounding instructions for this wire and cable compound using Silastic 432 


Base? It's vours for the asking 


.. . Just contact the nearest Dow Corning 


branch office for prompt service, 


DOW CORNING 


SILICONES 


FREE SAMPLE ... 7ry Silastic 432 Base in your own plant. 


Write today. 


Address Dept. 9415 


DOW CORNING CORPORATION 
Midiand, Michigan CLEVELAND DALLAS 


DETROIT LOS ANGELES NEW YORK WASHINGTON, 0.C. (SILVER SPRING, MD,) CANADA: DOW CORNING 
SILICONES LTD. TORONTO GREAT BRITAIN: MIDLAND Si 


ATLANTA BOSTON CHICAGO 


ONES LTO. LONDON FRANCE: ST GOBIAN PARIS 
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March 15 

Chicago Rubber Group. Furniture Club, 
Chicago, Ill. 

Boston Rubber Group. Spring Meeting. 
Hotel Somerset, Boston, Mass. 


March 17 

Northeastern Section, ACS, and Its Elas- 
tomer & Plastics Group. Joint Meeting. 
Symposium on Adhesives. 


March 18-21 


Society of the Plastics Industry, Inc. 1957 
National Conference and Pacific Coast 
Plastics Exposition. Biltmore Hotel, Los 
Angeles, Calif. 


March 20 


Washington Rubber Group. 
Auditorium, Washington, D. C. 


Pepco 


March 20-22 


Society of Automotive Engineers. Pro- 
duction Meeting & Forum. Buffalo, N. Y. 


March 21-23 


Division of High Polymer Physics, APS. 
Seventeenth Meeting. University of Penn- 
sylvania, Philadelphia, Pa. 


March 22 


New York Rubber Group. Spring Meet- 
ing. Henry Hudson Hotel, New York, 
N. Y. 


March 28 


Commercial Chemical Development As- 
sociation. Annual Open Meeting—''The 
Plastics Industry."' Hotel Statler, New 
York, N. Y. 


Southern Ohio Rubber Group. 


April 2 
The Los Angeles Rubber Group, Inc. 
Biltmore Hotel, Los Angeles, Calif. 


April 4 
Rhode Island Rubber Club. 


April 5 
Akron Rubber Group. Spring Meeting. 
Sheraton Mayflower Hotel, Akron, O. 


April 8-9 
Ninth Conference on Electrical Engi- 
neering Problems in the Rubber and Plas- 


tics Industries. Mayflower Hotel, Akron, 
O. AIEE Industry Committee. 


April 8-10 

American Society of Mechanical Engi- 
neers. Spring Meeting. Hotel Dinkler- 
Tutwiler, Birmingham, Ala. 


April 11 

Fort Wayne Rubber & Plastics Group. 
Van Orman Hotel, Fort Wayne, Ind. 
Northern California Rubber Group. 


April 12 

Detroit Rubber & Plastics Group, Inc. 
Spring Meeting. Detroit Leland Hotel, 
Detroit, Mich. 

Philadelphia Rubber Group. Poor Richard 
Club, Philadelphia, Pa. 


April 14-27 
United States World Trade Fair. Coli- 
seum, New York, N. Y. 


April 16-18 
American Institute of Chemical Engineers, 
American Nuclear Society, American 


Society for Testing Materials, Society for 
Non-Destructive Testing. Symposium on 
Nuclear Tests for Non-Destructive Test- 
ing Applications. Morrison Hotel, Chi- 
cago, Ill. 


April 16 

Elastomer & Plastics Group, Northeastern 
Section, ACS. Trip to Owens Corning 
Fiberglas Plant, Ashton, R. |. 


April 17 
Washington Rubber Group. Pepco Audi- 
torium, Washington, D. C. 


April 26 
Chicago Rubber Group. Furniture Club, 
Chicago, Ill. 


April 29-May 3 

American Material Handling Society 
Conference; Materials Handling Exposi- 
tion. Convention Hall, Philadelphia, Pa. 


May 7 
The Los Angeles Rubber Group, Inc. 
Biltmore Hotel, Los Angeles, Calif. 


May 9 
Northern California Rubber Group. 


May 10 
Buffalo Rubber Group, and Ontario Rub- 
ber Section, CIC. International Meeting. 
General Brock Hotel, Niagara Falls, Ont., 
Canada. 


May 14-16 

Armour Research Foundation and Nucle- 
onics Magazine Second Annual Industrial 
Nuclear Technology Conference. Museum 
of Science & Industry, Chicago, Ill. 


May 15 
Washington Rubber Group. Pepeo Audi- 
torium, Washington, D. C. 


May 15-17 

Division of Rubber Chemistry, ACS, and 
Rubber Division, CIC. Joint Meeting. 
Sheraton-Mt. Royal Hotel, Montreal, 
P.Q., Canada. 


May 20-23 

Design Engineering Show; Conference of 
Machine Design Division, ASME. Coli- 
seum, New York, N. Y. 


CALENDAR of COMING EVENTS 


May 21 
Elastomer & Plastics Group, Northeastern 
Section, ACS. Annual "Short Talk’’ Sym- 
posium. 


May 22-24 

American Society for Quality Control. 
Eleventh Annual Convention and Exposi- 
tion. Masonic Temple, Detroit, Mich. 


May 24 
Connecticut Rubber Group. 


June | 


Southern Ohio Rubber Group. 


June 6 
New York Rubber Group. Outing. Doerr's 
Grove, Millburn, N. Y. 


June 7 
Fort Wayne Rubber & Plastics Group. 
Outing. Lake Tippecanoe, Leesburg, Ind. 


June 7-9 

The Los Angeles Rubber Group, Ine. 
Summer Outing. Sahara Hotel, Las Vegas, 
Nev. 


June 9-13 

American Society of Mechanical Enai- 
neers. Semi-Annual Meeting. Sheraton 
Palace Hotel, San Francisco, Calif. 


June 1/1 


Buffalo Rubber Group. Outing. 


June 14 


Boston Rubber Group. Outing. Andover 
Country Club, Andover, Mass. 


June 21 
Akron Rubber Group. Outing. Firestone 
Country Club. 


June 28 
Detroit Rubber & Plastics Group, Inc. 
Outing. 


August | 
New York Rubber Group. Golf Outing. 
Baltusrol Golf Club, Springfield, N. J. 


September 11-13 
Division of Rubber Chemistry, ACS. 
Hotel Commodore, New York, N. Y. 


September 18-20 

National Bureau of Standards, Catholic 
University of America, Applied Physics 
Laboratory of Johns Hopkins University. 
Symposium—''Formation and _ Stabiliza- 
tion of Free Radicals." National Bureau 
of Standards, Washington, D. C. 


September 23-25 
American Society of Mechanical En- 
gineers. Fall Meeting. Hotel Statler, 
Hartford, Conn. 
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News from Abroad 








France 
Belt Sheeting from Latex 


The direct use of latex in the manufac- 
ture of belting has been considered for 
some time, but not until recently. when 
methods were developed for improving the 
adhesion between textile fibers and latex 
rubber, had any real headway been made. 
Success with the manufacture of transmis- 
sion belts directly from latex on an indus- 
trial scale in France has encouraged efforts 
to manufacture conveyor belting also. At 
the Institut Francais du Caoutchouc a sys- 
tem has been devised by which latex sheets 
designed to be vulcanized to belting plies 
can be produced. 

The experimental machine built for the 
purpose of preparing these sheets consists 
essentially of an aluminum cylinder about 
20 inches in diameter with an embossed or 
profile surface, and an endless metal band, 
which passes over and makes contact with 
the surface of the cylinder. The metal band 
passes over four smaller cylinders or rolls, 
one of which regulates the tensions of the 
band, thus insuring that it fits over the 
embossed cylinder. The lower part of the 
main cylinder dips into a tank of water 
heated by gas jets. 

A thermosensitive latex compound is 
fed by gravity from a funnel through a 
tube and under the metal band and into 
the space between the embossed cylinder 
and the metal band. The surface of the 
cylinder and the band pass through the 
tank of hot water where the latex gells. and 
the sheet is formed. Further drying is ac- 
complished after the sheet leaves the ma- 
chine. Careful control of temperature is 
essential for the success of the process. 

The experimental machine produced 
about 60 meters of latex sheet per hour. 
It was found that the device could also be 
used as a profile calender for latex sheets 
for other purposes, including those made 
from foamed latex. It was suggested that 
the apparatus might be used on plantations 
for the continuous production of latex 
sheets from  heat-sensitized latex com- 
pounds. 


Record Activity '56 Half 


The French rubber goods manufacturing 
industry as a whole used more rubber in 
the first half of 1956 than in the corre- 
sponding period of 1955, French sources 
reveal, with the totals, including natural 
and synthetic rubber and latices as well as 
reclaim, amounting to 98,598 and 90,105 
metric tons, respectively. As in 1955, the 
share of the tire industry (55,194 in 1956, 
against 50,383 metric tons) came very close 
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to 56% of the total: while general rubber 
goods (43,404, against 39,722 tons) made 
up the remaining 44%. 

Judging by the figures for general rub- 
ber goods, the highest rate of increase in 
production under this head was in flooring 
and sponge and cellular rubber goods, and 
relatively the biggest drop in output was 
in heels and soles and crepe soling. 

The increased consumption in the tire 
industry was almost entirely accounted for 
by tires for motor vehicles: cycle tire out- 
put required practically the same amount 
of rubber as in the 1955 period; but inner 
tubes for motor vehicle and cycle tires took 
less, as also did airplane tires. 

The following table shows the consump- 
tion in metric tons for some of the more 
important items: 


January-June 


1956 1955 


lires for motor vehicles 44,310 39,552 
Tubes for motor vehicles 3703 3.791 
Airplane tires 154 236 
Cycle tires 3,362 3,321 

Tubes 709 815 
Rubberized fabric 1.304 = 1,365 
Tubing and hose 2,483 2,480 
Belting 2,490 2,269 
Carpet and flooring 2,466 1,664 
Sponge and cellular rubber 4,998 3.527 
Footwear 5,846 5,448 
Crepe soling 1,941 2,196 
Heels and soles ca i 3,910 
Toys and sporting goods 659 594 
Surgical and sanitary goods 854 743 
Mechanicals 8,576 7,743 
Electric cables 3,026 3,205 
Artificial leather 1,017 87 


The French tire industry has been mak- 
ing very rapid strides in recent years. It is 
calculated that with 1938 as the base year, 
at 100, the index of production rose to 185 
in 1953, 221 in 1954, 234 in 1955, and to 
more than 270 during the first five months 
of 1956. The latter figure is likely to be 
exceeded before long in view of the fact 
that leading tire manufacturers, including 
Michelin, Dunlop, and Englebert, are em- 
barked on projects for increasing their 
facilities. 


Rubber Worker Courses 


To meet the constantly growing need of 
greater technical knowledge among per- 
sonnel at all occupational levels in rubber 
factories, the French National Association 
of the Rubber, Plastics & Allied Industries 
has initiated a course of technical training 
for rubber workers. A four-year program 
has been worked out starting with a one- 
year elementary course for young men at 
least 17 years old having the necessary in- 
dustrial school preparation or equivalent. 
This preliminary education is followed by 
a one-year orientation course, and a two- 





year course which leads to a technical ci- 
ploma. 

Enrollment for the elementary course 
will be free to qualified applicants who 
have only to obtain their employer's per- 
mission, and to submit copies of school 
certificates or diplomas, and a card show 
ing civic status. 


Indonesia 
Reports of CPV, 1955 


The activities of the Experiment Station 
of CPV (Central Association of Experi- 
ment Stations) were seriously hampered 
in 1955 by the shortage of scientifically 
trained European personnel. Following the 
resignation of one scientist in 1954, four 
more vacancies occurred in 1955, which 
had not been filled by the end of the year; 
in addition, purchase of apparatus, chem- 
icals, and glassware for the laboratories 
and the acquisition of new scientific works 
for the library were made very difficult 
by the many restrictive government regu- 
lations. 

The Experiment Station served 490 rub- 
ber estates in Java and South Sumatra 
with a total planted area of 215,000 
hectares (hectare = about 2.45 acres). The 
decline in productivity on rubber estates 
which started in 1953 continued in 1955: 
overall average yields per hectare dropped 
from 640 to 582 kilograms, with lowest 
output levels in East and West Java. 
Through the aid of Malaya, CPV acquired 
25 clones resistant to South American 
leaf disease; these clones are low yielders 
and only suitable for top-budding in three- 
component trees, and for selection pur- 
poses, but it was expected to be able to 
obtain more recent, higher-yielding disease- 
resistant clones from the United States 
Department of Agriculture, at Beltsville. 
Md. 

Productivity tests on various local clones 
revealed the exceptional capacity of clone 
WR. 101, which gave almost 2,800 kilo- 
grams per hectare in its thirteenth year. 
that is, about 2,500 pounds per acre. 

New investigations on a hitherto little 
publicized budding technique for Hevea 
with so-called Juvenile Type (J.T.) bud- 
dings may have important results. J.T. 
buddings are obtained when the buds used 
are taken from the stem of seedlings about 
1% years old. The method is not new: 
the oldest experiments in which J.T. bud- 
dings were employed goes back to 1927; 
the work met with little enthusiasm until 
1940 when several experiments were laid 
out; but unfortunately these were largely 
destroyed during the war. Renewed _ in- 
terest is now being shown in the J.T. 
buddings because of the advantages they 
seem to offer. In several respects they are 
more like seedlings than normal mature 
type (M.T.) buddings, for instance in re- 
gard to their bark, and their form, which 
is more conic than that of M.T. buddings: 
indeed because the union with the stock 
is so smooth after a few years, J.T. bud- 
dings can be mistaken for seedlings in 
appearance. But most important of all, 
they grow more rapidly than M.T. bud- 
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four Interest has increased greatly during recent months 

hich | in transparent rubber stocks for “crepe” soling and 

ene ‘ialty molded goods 

didi other specialty molded goods. 

Iries Columbia-Southern anticipated this interest years 

orks ago and set up an extensive research project in the 

cult . 3 

ie transparent rubber field. The results are now pub- 
lished (Rubber Age, January 1957) and will soon be 

ub- reprinted in our technical bulletin series. If you 

itra — : 

000 are not on our regular mailing list, you may reserve 


a copy by addressing Room 1929W at Pittsburgh 
or any of our district sales offices. 
Tests indicate Hi-Sil 233 to be the best available 


reinforcing pigment for transparent applications. 


onl 

est 

va. Commercial stocks with an excellent level of physi- 
o cals can be produced as transparent compounds with 
ors this specific reinforcing silica. 

re Loadings as high as 97.5 parts (50 volumes) still 
a give excellent transparency in PLIOFLEX* 1778, 
e- a new oil-extended polymer. This stock will whiten 
es when flexed, but aptly demonstrates the limits that 
. can be reached. Reducing the pigment loading in 
es PLIOFLEX 1778 to 40 volumes (78 parts) results 











in a useful compound of middle 80 Durometer 
hardness. At lower loading levels, other GR-S types 





are suitable. 
A serious investigation of color in transparent 
compounds was beyond the scope of this work. 
However, preliminary efforts showed that produc- 
tion of colored stocks is completely practical. 
| Technologists and others who may be intrigued 


_ 


by transparent rubber possibilities are invited to 
contact us today for more information. 


*PLIOFLEX —TM, The Goodyear Tire & Rubber Co. 
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Boston + New York « St. Louis * Minneapolis * New Orleans 
Dallas + Houston « Pittsburgh + Philadelphia « San Francisco 

~ IN CANADA: Standard Chemical Limited and its 
Commercial Chemicals Division 
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dings, almost as rapidly as seedlings in 
fact 

Investigations now are being directed 
toward establishing the extent of the dif- 
ferences between the two types of bud- 
dings and the conditions under which they 
arise: also the height at which stem buds 
vield J.T. buddings, and at what age of 
the seedling, and finally whether the Juve- 
nile phase can be fixed. 

According to the report, Indonesia pro- 
duced about 13,000 T.C. rubber in 1955, 
of which about 12,000 tons came from 
estates served by CPV. It is noted. how- 
ever, that since no premium is paid on 
[.C. rubber and its preparation involves 
extra costs. interest is declining. The total 
output of T.C. rubber in southeast Asia 
in 1988 came to 67,416 tons. an increase 
of 6.000 tons over 1954 output. Malaya’s 
share was about 37,000 tons, and that of 
Viet-Nam and Cambodia, roughly 17,000 
tons 

In connection with the falling output of 
rubber on estates, CPV is undertaking an 
inquiry, and members are to be circular- 
ized in an effort to discover the factors 
contributing toward this. situation. Com- 
panies are being asked to supply data 
on yields, climate, soil and planting con- 
nd tapping systems 


ditions 


Malaya 


High-Yielding Material 

The January 1957, issue of the Planters’ 
Bulletin, of the Rubber Research Institute 
of Malaya, with its editorial on “High- 
Yielding Material,” arrived just in time 
to provide information that seems to 
inswer Mr. Wong’s statements on replant- 
ing 

Ihe editorial cites data compiled by the 
Department of Statistics, Federation of 
Malaya. and appearing in the “Rubber 
Statistics Handbook for 1955.” 

Malaya (Federation and Singapore) has 
3.500.000 acres under rubber. of which 
2.025.000 acres are on estates of 100 acres 
and over. During 1955, some 1.610.000 
acres on estates in regular tapping pro- 
353.000 tons of rubber, which 
whole 


duced 
comes to an average for the 
of 490 pounds per tapped acre per annum. 
The yields from known high-yielding ma- 
terial and known unselected seedlings were 
listed separately, and it was found that 
1.012.000 acres of known unselected seed- 
lings produced 160,000 tons of rubber in 
1955, or 355 pounds per acre, per annum: 
whereas 446,000 acres of the known high- 
vielding material also vielded 160.000 tons. 
or at the rate of 806 pounds per acre 
per annum 

Further analysis of the 446.000 acres 
of known high-yielding rubber revealed 
that 207,000 acres gave 60.000 tons. or 
650 pounds per acre, per annum: while 
239,000 acres produced 100,000 tons, or 
a mean of 940 pounds. It is assumed that 
the 650 pounds per acre came from older 
planted with clones and clonal 
seedlings which are no longer used: 
whereas the 940 pounds came from newer 


areas 
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clones. Accordingly, the material may be 
classified as, unselected seedlings, yielding 
355 pounds per acre; older high-yielding 
material, 650 pounds; and newer high- 
yielding material, 940 pounds per acre 
per annum. 

But there is scope for still further im- 
provement in yields. The RRI has obtained 
annual yields of 1,500 to 2,100 pounds per 
acre in large-scale field trials over 10 
years’ continuous tapping on the standard 
half-circumference alternate-day system. 
The same clones have yielded 1,200 to 
1.600 pounds per acre, per annum, in a 
number of similar large-scale trials on 
good estates. “The Rubber Statistics Hand- 
book, 1955." mentions that in normal com- 
mercial plantings the highest yielding 
areas—57,000 acres on 200 estates. which 
produced 29,000 tons—gave an average 
of just over 1,100 pounds per acre. 

Ihe editorial concludes with the advice 
that tapping routine will have to be re- 
organized to insure that the high-yielding 
material is exploited to best advantage. 


Lower Rubber Price a Must 


Ihe Association of the Chinese Cham- 
ber of Commerce in Singapore now states 
that the way to get Americans to buy 
more natural rubber is not by predicting 
the ruin of Malayan economy and the 
“collapse of democracy’s bulwark in South 
East Asia” if Americans did not do so. but 
by attempting to meet the synthetic rubber 
price. To this end costs must be lowered. 

In his annual review for 1956, the Asso- 
clation’s secretary. Henry Wong. consid- 
ered how this result is to be achieved. 
Large-scale replanting with high-vielding 
material, as urged by many, is not the 
solution, since even if by some miracle. 
output were doubled overnight. production 
costs would still be too high to meet the 
current price of 23¢ (American) per pound 
for synthetic rubber. Wages for labor ac- 
count for 65° of total cost of production: 
but the pay labor gets is barely enough to 
provide essentials because of the high cost 
of living—and the cost of living is high 
because of the custom tariff. 

The government's position is that the 
tariff is a necessary evil, which. however. 
does not affect the masses of the people 
to any great extent: but the masses. Mr. 
Wong said. hold that the tariff can be 
lowered if government reduces growing 
administration expenditure. In conclusion. 
Mr. Wong warns that whatever the merits 
of the opposing claims, the important 
thing is to do something for natural rubber 
before it is toc late. 


Blackman Report Secret 


A secret report on the position of nat- 
ural ruber in Malaya has been submitted 
to the Rubber Producers’ Council by Prof. 
G. E. Blackman, who with two other 
scientists, visited Malaya in July, 1956, 
to study the problem of the Malayan 
rubber industry in competition with syn- 
thetic rubber. 

The report arrived early in January, 
but so far nothing has been published 


about it to the impatience of the loca: 
press and apparently, also, of RRI mem 
bers. Some members of the Institute are 
understood to be resigning this year, and 
others are reportedly awaiting the facts 
of the report before coming to a decision 
whether to do likewise. 


Ask Packing and Shipping 
Ordinance Repeal 


The Rubber Trade Association of Singa- 
pore, jointly with the Chinese Chamber 
of Commerce, continues to insist on the 
abolition of the Rubber Packing and 
Shipping Ordinance and has framed an 
appeal to this effect to the government. 

In addition, the proposal has come from 
Heah Joo Seong. president of the Federa- 
tion of Rubber Trade Associations, Pen- 
ang, that Malaya should appoint and sta- 
tion two representatives in London and 
New York to investigate buyers’ claims 
on the spot. Mr. Heah said that since 
the introduction of the ordinance, condi- 
tions had improved remarkably, with only 
a small number of. claims by American 
importers. but that London buyers tended 
to make many “frivolous” claims. 

The Singapore men, it may be noted, 
find. however, that New York buyers 
also make many unreasonable claims. 

The London rubber dealers, Sanderson & 
Co., (Rubber), Ltd., dealing with these 
matters in a recent circular, said that it 
was time for some plain speaking before 
further damage was done by this cam- 
paign. To be sure, many claims for in- 
ferior quality were sustained, and the al- 
lowances were sometimes justifiably large. 
But the basic cause of the situation was 
not in London, but in the quality of the 
goods shipped; the proportion of  off- 
grades arriving below the standard con- 
tracted for was too high, the circular 
said. It then went on to show that off- 
quality prices in Malaya were determined 
by destination. Parcels were offered on the 
London market with restrictions as to 
where they might or might not be sold. 
Similar off-grades bought in Malaya cost 
more if required for New York than for 
other destinations because the New York 
market was known for strict judgment of 
quality. 

European estate producers selling in 
the London market were rarely reluctant 
to sell in any market, for the reason 
that quality was properly graded, the 
circular declared. The fact that it was 
found necessary to institute the Malayan 
Rubber Export Registration Board, it con- 
cluded. was proof that very much still 
had to be done to improve the packing 
industry. 


Assurance to Investors 


“I take this opportunity to assure those 
who now have capital in the industry, 
as well as those who intend to invest in 
Malaya, that the government will do every- 
thing in its power to protect their interests. 

(Continued on page 956) 
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Rolis two-inch extruder 


Rolis Rubber Extruder 


A rubber extruder featuring a one-piece. heavy-walled jacketed 
steel cylinder with removable Xaloy liner has been placed on 
the market by Rolis. Inc., Brooklyn, N. Y. The extruder, re- 
duction unit, and motor are mounted on a one-piece steel base 
for stability. Other features are reported to include a jacketed 
hopper with undercut for ease of strip-feeding, heavy-duty gear 
reduction unit, speed indicator, electrically heated die holder 
with heat indicator and controller, simplified gravity feed lubri- 
cation. a rotary union for heating or cooling of screw, a hinge- 
type swing head, and a precision ground cored feed screw. 
About four-feet-high, the machine requires a floor space of 
three by five feet. The extruder is available in sizes ranging 
from one-inch to 412 inches. 


Automatic Shiftable Cradles for Unwinds 


A line of shiftable cradles for automatically guiding materials 
from an unwind or let-off is being offered by Fife Mfg. Co.. 
Oklahoma City, Okla. The Fife cradle is designed to utilize 
existing backstands and/or journals, shaft. and brake or ten- 
sioning devices. According to the company, most applications 
are made by removing these items from the machine and 
mounting them intact to the cradle which is then mounted 
directly to the frame of the machine or to the floor. An idler 
roller, whose position is customized, is integrally attached to 
each cradle. The Fife cradles can be used with the company’s 
pneumo-hydraulic web guide power units for guiding from the 
unwind into any type of web-fed operation. 





Fife Automatic Shiftable Cradle 
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NOW. 


-- A NEWER AND BETTER PRESS 


KM Hydraulic Presses are the most improved and 
finest of their kind. Learn about the many features 
of our different models. For complete information 
and illustrated brochure write to: 


* = aa HYDRAULIC PRESSES 


KINGSBACHER-MURPHY CO./6245 LEXINGTON AVE./ HOLLYWOOD 38, CALIF. 


Accurate Hardness Gauges: 





RUBBER * FOAM * SPONGE 













FOR RUBBER-a press of your thumb 
on this compact, rugged instrument accurately tests 
the shore-durometer hardness of any rubber or other 
elastomer even when in place, 
such as rollers or platens. 
Only one moving part — 
efficient and easy to use — 
fine leatherette case. Fits 
hand — carry in pocket. 
Polished chromium 
finish, weight 11% oz. 
ASTM - D676 


FOB 
only $1285 1OS ANGELES 


FOR FOAM OR 
SPONGE RUBBER 


~— Indicates at a glance the resilience 

of cellular elastomers — natural or 

synthetic — when pressed against the 

material. Direct reading dial. Sturdily 

constructed for long, accurate 

service — easily carried in pocket. 

Bright chromium and black crinkle 

aed finish. Weight 6 oz., 214” wide, 
co 14%” deep, 33g” high. | 


se FOB 
| fa only $QTEO FOe ics 
} 


=” Your order will be filled through your 

nearest dealer. Write for catalog RW-37. 
| 
11836 W. Pico Blvd. 
Los Angeles 64, Calif. 


PACIFIC TRANSDUCER CORP. 
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Tipp-Tron automatic thermal control 


Tipp Temperature Controllers 


A line of industrial and research temperature control instru- 
ments that covers a temperature range from — 200 to 3,000° F., 
depending on the model, is being marketed by Tipp Mfg. Co., 
Tipp City, O. Called Tipp-Tron, the controller is available in 
ten ranges Of temperature, with the shorter ranges offering more 
precise control. Calibration of the indicating meter is in both 
Fahrenheit and Centigrade. The sensing element is a thermo- 
couple. Accuracy of control is said to be within 2% of dial 
settings. 

The Tipp-Tron has a switch providing either on-and-off or 
locking control action. With on-off, the device initiates its desired 
control action when the temperature reaches the preset limit, but 
it continues to test the temperature periodically; if the heat 
reaches a permissible level, control of auxiliary equipment is 
stopped while still indicating temperature. With locking control, 
the device must be reset manually each time the temperature 
reaches the control point. 

To insure safety of gas ovens if the power fails, the Tipp con- 
troller can be furnished with a circuit that prevents the solenoid 
gas valve from being turned on when the power is restored. The 
standard Tipp-Tron comes in single- or multi-meter models. 





Klauder Williams Foam Master 


4 Rigid, Flexible Polyurethane Foam Machine 


A machine for making both rigid and flexible polyurethane 


foams has been introduced by Klauder Williams Co., Phila- 
delphia, Pa. Called Foam Master, it can be set to produce 


(Continued on page 948) 
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NEW MATERIALS 











HMDA-Carbamate Vulcanizing Agent 


A new vulcanizing agent which permits the controlled curing 
ot elastomers and resins capable of being cross-linked with 
organic polyamines has been introduced by the chemical manu- 
facturing division of M. W. Kellogg Co., Jersey City, N. J. 
Called HMDA-Carbamate, it is an inner salt of hexamethylene 
diamine, a free-flowing white powder which is readily soluble 
in water, but insoluble in non-polar solvents. It was first de- 
veloped for use in vulcanizing the company’s Kel-F Elastomer, 
but is said to show promise as an efficient curative for other 
rubbers of the reactive halogen or acrylic ester type. 

According to Kellogg, one of the primary advantages of the 
new vulcanizing agent is that of controlled reactivity, with the 
normally active amine groups shielded until curative and polymer 
are thoroughly mixed. This shielding minimizes premature re- 
actions due to localized, high concentrations of the curative 
during early stages of mixing. The effect is a more uniform 
distribution of cross-links between elastomer molecules, the 
company says. 


Thermocuring Pliobond H. T. Adhesive 


A thermocuring adhesive designed for high-temperature appli- 
cations has been added to the adhesive line of The Goodyear 
Tire & Rubber Co., chemical division, Akron, O. Called Plio- 
bond H. T., it is a one-part adhesive containing 20% solids 
and generally resembles the company’s regular Pliobond resin- 
elastomer adhesive. Pliobond H. T. cures at a temperature of 
about 350° F. A recommended cure is 300-400° F. for 15 
minutes and under a pressure of from 50 psi. for soft materials. 
up to higher pressures for harder materials. 

The major advantage of Pliobond H. T. is that it does not 
creep under load at high temperatures. Goodyear reports. A 
secondary advantage is said to be its marked retention of flexi- 
bility at temperatures throughout its serviceable range. Still 
developing applications for the new adhesive. Goodyear is 
optimistic about its potential mechanical and electronic uses. 


Nuclear Reactor Coolant-Moderator 


Pilot-plant quantities of isopropylbiphenyl, reported to offer 
economic advantages as a coolant-moderator for nuclear reac- 
tors, are being offered by Monsanto Chemical Co., organic 
chemicals division, St. Louis. Mo. A derivative of biphenyl, 
the water-white liquid is said to be better as a coolant-moderator 
than water, which requires expensive. corrosion-resistant materi- 
als such as stainless steel plus a system that will withstand high 
pressures. With isopropylbiphenyl. corrosion of the system does 
not occur, and decomposition products can be separated by 
simple distillation. 

Other applications of the organic chemical are as a heat 
exchanger, chemical intermediate, and dielectric. 

Some typical reported properties of isopropylbiphenyl are as 
follows: 


Molecular weight. . 196.3 
Specific gravity @ 25° C.. 0.979 
BROLTOGCUEVG MGION IN 6 i.c.c spice ccd sice ee ac valvaee sous 1.5808 
Vapor pressure @ 295-300° C., mm. Hg.............. 760 
BO PAMIR NOIRE acs corner chic Gad. 0G. Ss, BOW A Ca 066 WS ORR 139° C. 
ARON Hc aroisilaas om Ubec eke ae tie eee Me kee ewe ewelEiCes 152° ¢. 
RAE MOEN. 6h sieve. oho dE ev RC Ow EWE Ewe RR ENR ES eas —54°C. 
Viscosity @ 100° F., centistokes............... ee 4.655 
48 KV 


Dielectric strength (60 cycles, 0.1-inch gap)..... 
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EAGLE-PICHER 


Lead & Zinc Compounds 
meet the specific demands 
Of the rubber industry... 


Eagle-Picher manufactures a compre- 
hensive line of both lead and zine com- 
pounds for the rubber industry. Rigid 
product control is maintained from the 
ore to the finished product. More than a 
century of experience assures you of 
customer service unequalled in the field. 
Litharge 

Sublimed Litharge 


Red Lead (95°% 97°% 98°) 
Sublimed Blue Lead 


Zine Oxides 

Basic White Lead Silicate 
Basic Carbonate of White Lead 
Sublimed White Lead 


EAGLE 
THE EAGLE-PICHER COMPANY 
Since 1843 
General Offices: Cincinnati 1, Ohio 
PICHER 


West Coast Sales Agent 
THE BUNKER HILL COMPANY, Chemical Products Division 


Seattle * Portland * Oakland * San Francisco * Los Anaeles « Kellogg, Idahc 


BLACK ROCK 
WASHER CUTTER 


FOR CUTTING WASHERS 
UP TO 3” O.D. 











Write, wire, phone today for further information 








-} 9 Ne @ ole @ i ica eek 


179 Osborne Street * Bridgeport 5, Connecticut 
NEW YORK OFFICE: 261 BROADWAY 
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/ You make them 
-” We road test them 


On the most natural 
Proving Grounds in 
America—South Texas 


This independent test fleet is located in Devine, Texas, 
some thirty-two miles southwest of San Antonio on 
U S Hiway 81. Sponsors have a choice of three routes 
from which to choose. Test procedures are flexible. Tire 
rotation, cycle miles, number and frequency of reports 
or routing, can be a basis for discussion if the sponsor so 
desires. We endeavor to operate to the best advantage 
of the sponsor. Because we are wholly independent of 
any organization, all information collected is responsible 
to the sponsor only. 


Tires of all specifications tested—both Passenger car and truck. Your 


inquiries wil! receive prompt attention. 


SOUTH TEXAS TIRE TEST FLEET, Inc. 


Phone Morris 32123 DEVINE, TEXAS P. O. Box 95 


A. ]. (AL) Morrow, Pres. & Gen, Mar. 











DEPOLYMERIZED 
RUBBER 


NATURAL CRUDE RUBBER 
IN LIQUID FORM 
(00% SOLIDS 


AVAILABLE IN 
HIGH and LOW VISCOSITIES 


OP aw 'NCORPORATED 


A Subsidiary of H. V. HARDMAN CO. 


571 CORTLANDT STREET 
BELLEVILLE 9, N. J. 
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Emery 3049-S Polymeric Plasticizer 


A new high-molecular-weight polyester plasticizer that is said 
to permit easy processing on conventional equipment has been 
introduced by Emery Industries, Inc., Cincinnati, O. Designated 
Emery 3049-S, it is said to function as a primary plasticizer fo 
polyvinyl! chloride polymers and copolymers and is expected to 
find additional application in synthetic rubbers, nitro-cellulose. 
ethyl-cellulose, and cellulose acetate butyrate resins. 

Such high-molecular-weight characteristics as very low migra- 
tion. excellent resistance to extraction, low volatility, and good 
electrical properties are inherent in 3049-S, the company reports 
while its viscosity and wetting qualities make it an excellent 
plasticizer for dispersions and pigment coatings. 

Suggested applications of the plasticizer include infants’ acces- 
sories, commercial tapes, oil- and gasoline-resistant upholstery, 
gasketing, coatings on rubber and latex-impregnated paper, and 
polyethylene jacketing. 

Light in color, 3049-S has a viscosity @ 25° C. 
poises. 

Development Product Bulletin No. 62, “Emery 3049-S Poly- 
meric Plasticizer,” describing the plasticizer in detail and giving 
its performance properties in Geon 101, is available from the 
company. 


of 550-650 


Poly-Tergent G-300 Surfactant 


A liquid. anhydrous. non-ionic surface active agent. Poly- 
Fergent G-300 has been introduced by Olin Mathieson Chemical 
Corp.. New York. N. Y., as one of a four-member Poly-Tergent 
line. Chemically. G-300 is an alkyl phenol polyglycol ether. de- 
signed to possess good wetting, emulsifying, and detergent 
properties. according to the company. It is particularly recom- 
mended for wetting and suspending such materials as clay, pig- 
ments, carbon black, and red iron oxide. Its ability to disperse 
lime soaps. such as calcium oleate, is called outstanding. Based 
on weight of soap, only 6-8% of G-300 is said to be enough 
to suspend the insoluble soap formed in water of any hardness. 

Some reported physical and chemical properties of the pale 
yellow, slightly aromatic liquid are as follows: 


Specific gravity @ 25 C. 1,05-1.06 
Viscosity (@ 25° C., Cps. 280-300 
Cloud point (1% aq. sol.), “C. ze 62-70 
Softening point, ~ C... 0-5 
Flash point, °C... 280-290 
pH of 1°% aqueous solution neutral 


Polyurethane Foam Machine 
(Continued from page 946) 


polyurethane foams with a wide range of properties and will be 
made available in various capacities from large-production 
models to small portable units for pattern and development 
molding. 

The components are placed into separate tanks above the 
top of the machine and gravity-fed to the pumps. The positive 
displacement pumps are driven by variable-speed drives which 
permit exact proportioning of the basic components prior to 
entering the mixing head. Additional mixing is not required 
after the exothermically released COs has been given off. The 
discharge at the mixing head may be mounted on extension 
lines for foamed-in-place operation. 

The various elements of the Foam Master are mounted in 
a cabinet-type aluminum housing with welded steel frame. Fluid 
lines from tanks to pumps are rigid stainless steel; while others 
are flexible and fitted with leakproof snap-on couplings for 
quick detachment and reassembly after cleaning. Three-way valves 
are provided at the mixing head for better production control 
and to eliminate waste of raw materials by recirculating 
during mold swingovers. Motors and control switches are ex- 
plosion-proof (ULA-approved). The current production model 
of the Foam Master requires a floor space of 48 by 54 inches. 
is 52 inches high, and weighs 750 pounds and will produce up 
to 8 pounds per minute of foam, depending on the formulation. 
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NEW PRODUCTS 











Thorobred Mobile Home Low-Boy Tire 


A new medium-height tubeless tire has been added to the 
mobile home tire line of The Dayton Rubber Co., Dayton, O. 
Dubbed Thorobred Mobile Home Low-Boy, the tire is 7.00 x 
14.5, 3.2 inches less in height than the conventional 7.00 x 15 
size. The tire is said to have a high load capacity for accom- 
modating heavier and wider coaches. Dayton now claims to be 
the first major manufacturer to offer a complete line of mobile 
home tires. 


New Goodyear Vinyl Flooring Whites 


The Goodyear Tire & Rubber Co., Akron, O., has expanded 
the number of color combinations in its marbleized vinyl flooring 
line to 26 with the addition of three new light-value whites— 
Grenada. Antiqua, and Riviera. Produced by mottling of pastels 
within a basic white background, the new whites are available in 
standard, deluxe, and super-deluxe vinyl flooring grades. Stan- 
dard and deluxe are available in 0.080-gage: super-deluxe in 
$4o- and !,-inch gage. 


U. S. Royal Seniors Golf Ball 


A golf ball that will “give the easy-swinging golfer faster 
get-away and longer distance” has been placed on the market 
by United States Rubber Co., New York, N. Y. Called U. S. 
Royal Seniors, the golf ball has a liquid-silicone center, a hard- 
cured pure rubber thread winding, and a Cadwell cover. Avail- 
able in diamond or dimple cover marking, the golf ball is said 
to meet all the required specifications of the United States 
Golf Association 


Nylon-Reinforced Plastic Wheel 


What is called the first 
reinforced all-plastic indus- 
trial wheel ever introduced 
is being marketed by The 
Fairbanks Co.. New York. 
N. Y. Called “Lamilon” 
Wheel. the nylon-rein- 
forced wheel is said to 
have exceptionally high 
impact strength and abra- 
sion resistance, character- 
istics which enable it to 
maintain its smooth tread, 
thereby protecting floors 
against marring. Although 
it does not reveal the type 
of plastic used, the com- 
pany says it has a water 
absorption factor almost as 
low as high-quality rubber, is unaffected by oils and greases, 
shows a high resistance to acids, alkalies, and solvents, and will, 
moreover, out perform all but metal wherever temperature is a 
factor. 

“Lamilon” wheels are also sparkproof and have high load 
ratings, according to Fairbanks. The wheels, available in sizes 
3-12 inches, have alloy steel roller bearings and provision for 
pressure lubrication. 





"Lamilon'" Wheel 
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USE DCI 


The I.T.A. program is tailored by Dayton Rubber to 
your needs—for personnel training, for help in estab- 
lishment of new formulae, for up-dating production 
techniques on natural rubber, synthetics and foams. 
Whatever your problems... processing rayon or nylon 


cord, fabrics, carbon blacks, etc. ...1.T.A.’s expert 
staff of technicians and teachers can help you. 

Through I.T.A. you get the latest up-to-the-minute 
methods you need—at surprisingly low cost. If you wish, 
Dayton technicians will design your factory or super- 
vise machinery installations: Write International Tech- 
nical Assistance Division, Dayton Rubber Company, 
Dayton 1, Ohio, U.S.A. 






INTERNATIONSE 
GSSISTANCE 


Cable Address: 
Thorobred 


DAVIGM nuaste CQ 


© D. R. 1957 


Dayton kudgbex 


Manufacturer of Tires, Tubes, V-Belts, Rollers, Polyurethane Products and 
other highly specialized and technical rubber products. 


HEAVY 
-CALCINED 


~Anennarionat Tecuwicat Assistance 





MAGNESIAS 


PRECISE DCI STANDARDS PROTECT QUALITY 


e Activity 


Controlled + Fineness 


e@ Purity 


Available from conveniently located warehouse 
stocks, in 99% passing 325 mesh and 92% 
passing 200 mesh grades. Manufactured by 
Kaiser Aluminum & Chemical Co. For samples, 


data sheet and quotation, write to . 


Represented by 





DARLINGTON 


CHEMICALS, Inc., 1420 Walnut St., Phila. 2, Pa. 


it Chemical Co., Akron—Tumpeer Chemical Co., Chicago 


Request new, complete catalog. 


949 














exclusive agents for 


RCMA RAY-BRAND 
centrifuged latex 


Suppliers of: 

¢ GR-S Latex Concentrate 

¢ Latex Compounds 

e Synthetic Emulsions 

¢ Vinyl Polymers and Copolymers 
¢ Plastisols and Rigidsols 

¢ Polyesters 

¢ Plasticizers 





Consult our fully equipped laboratory for 
the answer to your problem. 


WRITE TODAY TO: 
RUBBER CORPORATION OF AMERICA 
New South Road, Hicksville 3, N. Y. 


Sales Offices: NEW YORK e AKRON e CHICAGO e BOSTON 
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SWEDISH RUBBER HANDBOOK 


2nd Edition 








This new issue gives systematic classification of 
more than 2,000 chemicals and other raw materials, 
as well as machinery for the Rubber Industry. Every 
product has a short description, and the name and 
address of the supplier of everyone is given. 


More than 200 suppliers all over the world are 
included, which makes the Handbook most useful 
for prospective purchasers. 


Also included are worthwhile tables and other 
information for Rubber Technicians and Subject 
Index for Raw Materials and Machinery. 


Printed in English and Swedish, 224 pages. 
Price $8.00 per copy, postpaid. 


PUBLISHED BY: 

THE SWEDISH INSTITUTION OF 
RUBBER TECHNOLOGY, STOCKHOLM 
DISTRIBUTED BY: 

RUBBER WORLD 


386 Fourth Avenue New York 16, N. Y., U.S.A. 
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TECHNICAL BOOKS 








BOOK REVIEWS 


“Organic Chemistry.” Third Edition. Louis F. and Mary 
Fieser. Reinhold Publishing Corp.. New York, N. Y. Cloth 
cover, 6 by 9 inches, 1112 pages. Price $10. 

The Fiesers’ “Organic Chemistry” is without doubt one of 
the best reference books in the broad field of organic chemistry 
available today. Its 40 chapters and thousand-odd pages of text 
touch on nearly every aspect of organic chemistry and delve 
deeply into some. Since it is so valuable in this respect, it is 
perhaps unfortunate that it suffers somewhat from too much 
effort to be “all things to all men.” 

As might be expected, the greatest changes in the third edition. 
as compared with the second, are in the fields of the authors’ 
greatest interest. The chapters dealing with natural products 
and their metabolism have been thoroughly revised, and this 
material is no doubt as excellent a statement of up-to-date 
knowledge in these complex fields as can be found anywhere. 

Fairly extensive changes have also been made to provide a 
volume more suitable as a textbook. More electronic theory has 
been incorporated, and the concepts of resonance and molecular 
orbitals are introduced at an early point. The expansion of the 
question sections at the end of chapters and the addition ot 
answers at the end of the book are also very worthwhile aids 
for the student. The authors’ preoccupation with bench work 
is again evident throughout in the many illustrations and details 
of experimental procedures. 

In spite of all this the volume seems on the formidable side 
when considered as an elementary textbook. It does seem that 
the text would be more serviceable if it were arranged with the 
elementary material in one place, or even split into two volumes. 

The basic chemical material appears in general to be well 
chosen, although in today’s technology devoting 65 pages to 
dyes as compared with 10 to acetylenic compounds and one to 
mercaptans might be questioned. 

The space devoted to rubber has been decreased by a factor 
of about 50° as compared with the second edition. Also, the 
three chapters which dealt with high polymers in the second 
edition have been merged into one. This procedure is ver 
reasonable in a book of this type, but it does appear that some 
of the material might have been better chosen. There are at 
least ten errors, mostly of minor nature, either stated or implied 
in the section on rubber, a fact which shakes the reader’s con- 
fidence in the details of other sections of this general type. 
It is unfortunate that no mention is made of polyurethane 
rubbers or for that matter of polyisocyanates despite the fact 
that they are rapidly attaining commercial importance and also 
involve some interesting chemistry. 

The polymers based on fluorinated hydrocarbons are also 
given rather cursory attention with ten lines used for polvy- 
tetrafluoroethylene, but with no mention of other fluorinated 
plastics or elastomers, or the changing technology which makes 
them of such interest. Again these are minor factors when 
the book is considered as a whole; they do assume more impor- 
tance when the third edition is considered on its merits as 
compared with the second. The Ziegler-Natta directed poly- 
merization techniques are discussed. 

In summary, this third edition of “Organic Chemistry” appears 
invaluable to workers in the fields of natural products and their 
metabolism. As a general organic reference book, it maintains 
the high standards of previous editions, but does not emphasize 
the new developments of the past six years to such an extent 
as to make it of markedly greater value than the second edition 
as a source of new material. To those of us in the rubber 
industry the third edition is mildly disappointing, not because 
of the reduced space devoted to high polymers, but because 
of evidence of some inaccuracies. 


R. W. BRowNn 


RUBBER WORLD 
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“Creative Communication.”. Edward Laird Cady. Reinhold 
Publishing Corp.. New York, N. Y. Cloth cover, 44 inches by 
7 inches. 164 pages. Price $2.50. 

lhe author, a management consultant, believes that the need 
of communicating is growing with the continued industrializa- 
tion of our economy. His small, well-written book is intended for 
both the professional communicator, such as the public relations 
man. and the non-professional communicator, such as the plant 
executive. the researcher, and the work supervisor. 

Short summaries of the salient points of each chapter and 
exercises at the end of each chapter help the reader obtain 
maximum benefit from this book. Anyone who may need to 
write a communication—memorandum, formal report, manual. 
advertisement, press release—can profit from this book. 


NEW PUBLICATIONS 


“Series 700 Multiple Knife Cutters.” Index No. App. 210. 
Taylor, Stiles & Co., Riegelsville, N. J. 4 pages. The firm’s Series 
700 plastic pelleters, which have a capacity of ten tons of cut 
pellets an hour. are described and illustrated in this folder. 


“Good-rite Plasticizers.” Service Bulletin GP-8. B. F. Goodrich 
Chemical Co., Cleveland. O. 20 pages. Specifications and typical 
performance data of the company’s plasticizers for polyvinyl 
chloride resins, together with sample recipes, are presented in 
this illustrated booklet. A discussion of Hycar 1312 in vinyl 
plastisol compounding is included. 

“Coumarin.” Monsanto Chemical Co.. organic chemicals 
division, St. Louis, Mo. Specifications and solubility tables for 
the company’s coumarin, used as a masking agent for latex 
cement and other latex products and for odor masking in the 
manufacture of plastics and varnishes. are included in this little 


folder. 


“Harwick Clays in Rubber.” Bulletin #01-13-1-12-56. Harwick 
Standard Chemical Co., Akron, O. 2 pages. The specifications 
and typical analyses of the company’s six water-fractionated 
clays in various colors, surface treatments, and particle sizes 
appear in this publication, together with comparative physical 
properties and cure rates of competitive products. 


“Plaskon Nylon Molding Compound.” Barrett Division, Allied 
Chemical & Dye Corp., New York, N. Y. 8 pages. The properties 
and applications of Plaskon 8200 nylon molding compound are 
discussed in this booklet. 


“The Control of Insulated Wire Diameter.” Industrial Gauges 
Corp., West Englewood, N. J. 4 pages. This is a reprint of a paper 
presented at the 1956 annual convention of the Wire Association. 
The authors are C. M. Frederickson, Kaiser Aluminum & Chemi- 
cal Corp., and C. D. Gibbs, Industrial Gauges. 


“Acushnet Silicone Compounds.” Acushnet Process Co., New 
Bedford, Mass. 12 pages. Physical properties of the company’s 
heat-resistant and low-shrinkage silicone compounds and sili- 
cone resin molding compound and the products it manufactures 
from them are included in this illustrated brochure. The firm’s 
custom compounding service is also explained. 


“Modulus of Nitrile Rubber Compounds Containing Hi-Sil.” 
Hi-Sil Bulletin No. 11. Columbia-Southern Chemical Corp., Pitts- 
burgh, Pa. 7 pages. The modulus of Hi-Sil 233-loaded rubber 
compounds can be made equal to or higher than that of Hi-Sil 
101-loaded nitrile rubber compounds by reducing the ester plas- 
ticizer, by increasing Hi-Sil 233 loading slightly, by increasing 
IMTDS accelerator slightly, or by using accelerator-activators 
such as magnesium oxide, litharge, or Dibenzo GMF. According 
to this report, all of the 233-loaded compounds have very much 
higher tensile strength and tear resistance than 101-loaded stocks. 
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Cleaning Molds 
With Steam Gun © 
Saves Time, Cuts Costs 


Whenever you have molds too large for hand 
cleaning, or too heavy to transport to a cleaning 
tank, try Oakite Steam-Detergent Cleaning. 

With the new Oakite Hurriclean Steam- 
Detergent Gun, you can blast off oil, grease in 
a jiffy. You can reach hard-to-get-at places. The 
Oakite Hurriclean Gun does a bang-up cleaning 
job in a fraction of the time required by hand 














cleaning. 

For further details write for interesting 24- 
page Sooklet ‘‘New Ideas on Cleaning for the 
Rubber Industry.’’ Oakite Products, Inc., 47 
Rector Street, New York 6, N. Y. 


LIZED INDUSTRIAL Chea wy), 
le 
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OAKITE. 


Export Division 
Cable Address: Oakite 
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Technical Service Representatives in Principal Cities of U. S. and Canada 


m — mm — wonderful! 

Claremont Cotton Flock 

gives Rubber that 

much-to-be-desired Stretch. 
What’s more . . Cotton Flock 

bolsters the batch. . extends its 

volume .. and betters its quality! 

When flock-filled, Rubber 

stands up to the toughest tasks! 


Write for 
PRICES 
SAMPLES 
DETAILS 


CLAREMONT WASTE MFG. CO. 


World's Largest Maker of Flock 


CLAREMONT NEW HAMPSHIRE 
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SOUTHEASTERN CLAY CO. 
AIKEN, SOUTH CAROLINA 


Sales Agents 


HERRON BROS. & MEYER .. Akron 
HERRON BROS. & MEYER New York 
C. M. BALDWIN fn a . Chicago 
ERNEST JACOBY & CO......... Boston 
The C. P. HALL CO. of Calif. Los Angeles 
THE PIGMENT & CHEMICAL CO.,LTD. .... Toronto 











Reprints for Sale 


The following reprints of the very popular and 
informative articles which appeared recently in 


RUBBER WORLD may be had at the prices indi- 


cated: 


GR-S Type Synthetic Rubber—Present and 
Possible Future Trends. By R. G. Seaman. 50¢ 
each, 


Accelerators Curing Systems. Akron Rubber 
Group Symposium and Panel Discussion. 35¢ each. 


*Rubber Railroads.” By F. W. Blanchard. 25¢ 


each. 


Rubber Meets the Challenge of Modern 
Transportation. Akron Rubber Group Symposium 
and Panel Discussion. 35¢ each. 


Ozone Cracking of Natural and Synthetic 
Rubbers. By James E. Gaughan. 35¢ each. 


Rhode Island Rubber Club Panel Discussion 
on Butyl Rubber. 35¢ each. 


RUBBER WORLD 
386 Fourth Avenue « New York 16, N. Y. 
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“Paints, Emulsions, and Coatings.” Philip Carey Mfg. Co., 
Lockland, Cincinnati, O. Eight of the company’s roofing and 
damp-roofing products for maintaining and repair purposes are 
described in this illustrated folder. 


“Columbian Carbons—Beaded for Better Bulk Handling.” 
Columbian Carbon Co., New York. N. Y. 24 pages. Carbon 
black bulk-handling methods and equipment, with particular 
reference to beads, are discussed in this illustrated booklet. 
Tentative ASTM test methods are also given. A typical bulk 
handling system arranged as in actual installation is sketched 
and described. 


“Care and Feeding of Rubber Rolls.” Report No. 11. Rodney 
Hunt Machine Co., industrial roll division, Orange, Mass. 2 pages. 
The maintenance of rubber rolls is the subject of this report. 
Common troubles and treatments are listed. 


“How to Mount and Demount Tubeless Tires on New-Type 
14” and 15” Rims.” The Rubber Manufacturers Association, 
Inc., New York. N. Y. | page. These instructions are illustrated. 


“Unitex Centrifuged Natural Hevea Latex.” Stein, Hall & Co., 
Inc., latex and rubber department. New York, N. Y. 20 pages. 
The production of the company-distributed latex in British 
Malaya is described in this illustrated booklet. Specifications of 
Unitex latex are given, 


Publications of M. W. Kellogg Co., chemical manufacturing 
division, Jersey City, N. J.: 

“Kel-F Elastomer—Properties, Applications.” 16 pages. The 
gum and vulcanizate properties, fabrication. and applications 
of Kel-F fluorocarbon rubber are discussed in this illustrated 
booklet. Sample recipes and test data are included. 

“Kel-F Elastomer—Compounding, Vulcanization, Fabrication.” 
12 pages. This illustrated booklet is specifically designed to 
acquaint the rubber fabricator with techniques of compound, 
vulcanization, and fabrication as they refer to Kel-F Elastomer. 


Publications of E. I. du) Pont de Nemours & Co.. Inc., 
elastomer chemicals department, Wilmington, Del.: 

“Neoprene Type WHV.” J. F. Hagman and M. A. Schoenbeck, 
Report No. 57-1. 20 pages. The properties, compounding, and 
applications of Neoprene Type WHV, which is chemically 
similar to Type W. but has a much higher viscosity. are dis- 
cussed in this technical report. Types WHV recipes for a wide 
variety of goods are included. 

“Neoprene Latex Type 635.” R. O. Becker. Report No. 57-2. 
8 pages. A creamed form of Neoprene Latex Type 735, Type 
635 can be combined with other neoprene latices to produce 
dip and foam compounds said to have better wet gel strength 
and improved adhesive formulations without the penalty of 
solids reduction of the compounds. The latex is especially 
designed for producing films of high strength and elongation 
immediately upon gelation of the latex. The report gives recipes 
for practical compounds. 


Publications of Naugatuck Chemical Division, United States 
Rubber Co., Naugatuck, Conn.: 

“Paracril CLT.” W. E. Galwardy. Bulletin No. 211. 8 pages, 
The physical properties of Paracril CLT, a low-temperature 
polymerized nitrile rubber which has general application in 
oil-resistant mechanical goods, as well as in cements and ad- 
hesives, are reported in this technical bulletin. Some recipes and 
test data are included. 

“Paracril BLT.” W. E. Galwardy. Bulletin No. 213. 4 pages, 
Given in this bulletin are the processing and physical properties 
and test data on Paracril BJLT, a medium oil-resistant, low 
Mooney viscosity cold nitrile rubber. 


“Stauffer Sulfurs.” Stauffer Chemical Co., New York. N. Y. 
48 pages. Sulfur—its history, geographical distribution, uses, 
production, and general statistics—is the subject of this ex- 
tensively illustrated booklet. The company’s various grades of 
sulfur are discussed, and their physical and chemical properties 
tabulated. 
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“ASTM Standards on Textile Materials.’ November, 1956. 
American Society for Testing Materials, Philadelphia, Pa. Paper 
cover. 6 by 9 inches, 836 pages. Price, $6.25. The most recent 
ASTM tentative and standard methods of tests, specifications, 
and definitions pertaining to textile materials are included in the 
latest edition of this book. Of the 126 standards and tentatives, 
21 are new, and eight were revised. Fourteen appendices cover 
13 proposed recommended practices, methods of test, and speci- 
fications, as well as a table of the basic properties of textile 
fibers, a psychrometric table for relative humidity, and the yarn 
number conversion table. There is an extensive index. 


“News-Letter.” January. 1957. Rubatex Products. Inc., New 
York, N. Y. 3 pages. Microcellular shoe soling using cyclized 
rubber as a reinforcing agent for natural rubber and some 
thoughts on the use of plasticizers in the manufacture of closed- 
cell vinyl plastics are the subjects discussed in this issue of the 
News-Letter. 


“Use of Adhesives with Reinforced Plastics.” Rubber & As- 
bestos Corp.. Bloomfield N. J. 8 pages. This reprint discusses 
recent developments in resin adhesives and gives case histories 
of their use in solving difficult bonding problems. Tables, charts, 
and diagrams illustrate the survey. 


“Fortex A in Low-Cost Compounds.” Bulletin FA-16, Ther- 
moid Co., chemical division, Trenton. N. J. 3 pages. Two 
studies in which the company’s Fortex A extender was used 
to improve the cohesiveness of inexpensive rubber compounds 
are discussed in this publication. 


“Moly-Sulfide as a Filler.” Bulletin Lu-!2. Climax Molybde- 
num Co.. New York, N. Y. 4 pages. This illustrated publication 
describes the uses of the company’s molybdenum disulfide as 
a filler in nylon, phenolic laminates, Teflon, and natural and 
synthetic rubbers. The preparation and properties of the filled 
products are outlined. The frictional and mechanical properties 
of the basic materials are said to be improved. 


“Application of Paper Chromatography to the Identification 
of Accelerators and Antioxidants.” J. W. H. Zijp. Rubber Re- 
search Institute T.N.O., Delft. Holland. 30 pages. In_ this 
reprinted paper the difficulties in the identification of accelera- 
tors and antioxidants in rubber compounds are reviewed. A 
detailed procedure for the detection of four guanidine derivatives 
by paper chromatography is cited. and the identification of 
diphenyl thiourea and diorthotolyl thiourea described. 


“Adhesives and Coatings from Vinyl Ether Polymers and 
Copolymers.” P-123. General Aniline & Film Corp.. commer- 
cial development department. New York, N. Y. This data 
sheet discusses the applications of a series of four related poly- 
mers in the compounding of new adhesive and coating formu- 
lations. The polymers are used to give improved properties with 
such varied materials as polyvinyl acetate, natural rubber, poly- 
styrene, and polyvinyl chloride. 


“Stan-Tone Paste Colors.” Bulletin #02-177-5-12-56. Harwick 
Standard Chemical Co., Akron, O. 2 pages. The company’s 
vinyl organic and inorganic paste colors dispersed in a plasticizer 
are listed in this bulletin. 


Publications of Beacon Chemical Industries, Inc., Cambridge, 
Mass.: 

“Aquazine KC Concentrate.” 2 pages. The company’s stable, 
highly concentrated, dispersible zinc stearate for use as an anti- 
tack agent on sheeted, mill-room. slab stock, and small molded 
mechanical rubber items is described in this publication. 

“Colite Concentrate.” One page. This techpical data sheet 
describes Beacon’s concentrated rubber mold lubricant, said to 
be non-toxic, non-tacky, and odorless. 

“Ammonium Stearate.” One page. The firm’s ammonium 
stearate. a white, pearly paste with an ammoniacal odor, 
suggested for use in water-repellent coatings, is described. 
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Industrial 
a! Textiles 


DEPENDABLE such as: 
TIRE FABRICS 
SOURCE HOSE AND BELT DUCKS 
CHAFERS 
OF LAUNDRY TEXTILES 
SEWING TWINES 
CORDAGE 
SUPPLY YARNS 
COATING FABRICS 
SHEETINGS 
* 


other available facilities: 
BLEACHING 
DYEING 
FINISHING 
SEWING 


We solicit your inquiries 


THOMASTON MILLS 


THOMASTON * GEORGIA 
NEW YORK OFFICE: 40 WORTH STREET 
Phone: WOrth 2-6730 














PRACTICAL 
LATEX WORK 


H. J. STERN, B.Sc. (Oxon) 


Ph.D., F.LR.I., F.RLILC. 
THIRD EDITION, 1955 


Highly compressed book on Latex prac- 
tice, outlining almost every industrial 
application with detailed compounding 
and processing formulae. 


A VOLUME PACKED WITH FACTS 
PRICE $2.50 POSTPAID IN U. S. A. 


(In N.Y.C. add 3% sales tax) 


RUBBER WORLD 


386 Fourth Ave. New York 16, N. Y. 
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REVIEWS 








Natural Rubber 


Natural rubber prices continued to fall 
during the January 16-February 15 period, 
although not at the accelerated rate of last 
month. Far Eastern offerings were to a 
large extent disregarded by American pur- 
chasers as a prevailing note of caution set 
in. This caution resulted from a series of 
public warnings by political and financial 
observers that the American economy was 
not so impregnably sound as was believed 
and that an inflationary trend was a dis- 
tinct possibility. These pronouncements 
were followed by falling prices on the 
New York stock market. In Detroit. earlier 
optimism among automobile manufacturers 
concerning sales possibilities for 1957 was 
believed to have all but disappeared. Sales 
were being watched very closely for trends 
while rubber purchases were being held 
in abeyance. 

While caution prevailed in the United 
States. heavy offerings were being made 
in Malaya. Up-country selling and liquida- 
tion gained momentum, laying bare the 
existence of a large stale bull holding by 
one of the major Chinese operators there. 
rhis seemed likely to prove unwieldy and 
to lead to financial difficulties which 
might affect not only Singapore. but the 
other world markets. 

Statistically, 37,150 tons of rubber were 
traded on the New York Commodity Ex- 
change during the January 16-February 15 
period. all on the Rex Contract. There 
were 22 trading days during the period. 

Week-end closing Commodity Exchange 
future prices for the Rex Contract were 
as follows: 


REX CONTRACT 


Jan. Jan. Feb. Feb. Feb. 
18 25 1 8 15 
Mar. 31.00 31.80 31.35 30.60 30.50 
May 30.90 31.75 30.87 30.35 30.45 
July 30.50 30.90 30.57 29.85 30.05 
Sept. 30.10 30.60 30.25 29.60 29.80 
Nov. 29.80 30.30 29.90 29.40 29.60 
1958 
Jan. 29.50 30.05 29.60 29.20 29.40 
May 29.25 29.75 29.40 29.00° 29.20 
Total 
weekly 
sales, 
tons 14.970 8,360 6,460 11,140 3,350 


On the physical market, RSS #1 began 
the period at 33.50¢ a pound. according 
to Rubber Trade Association sellers’ prices. 
declined to 29.75¢ by February 5, and 
gained to 30.75¢ on February 15. RSS #1 
averaged 31.25¢ a pound during the pe- 
riod, compared to an average of 34.90¢ for 
the month of January. Average January 
monthly spot prices for representative 
grades follow: RSS #3, 32.74¢: +3 Amber 
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Blankets 
There were 22 
January. 


29.37¢; and Flat Bark, 22.11¢. 
trading days during 


NEw York PHysICAL MARKEI 
WEEK-END CLOSING PRICES 
Jan. Jan. 
1 25 


Feb. Feb. Feb. 
25 | 8 15 
31.50 31.50 31.38 30.63 30.75 


RSS =1 
2 31.25 31.25 31.13 30.38 30.50 
3 31.00 31.00 30.88 30.13 30.25 
Pale Crepe 
+1 Thick 39.25 37.75 37.75 37.00 37.00 
Thin 38.25 36.75 36.75 36.00 36.00 
=3 Amber 
Blankets . 27.50 28.25 28.00 27.25 27.25 
Thin Brown 
Crepe 27.00 27.75 28.00 26.50 26.50 
Standard Flat 
Bark 21.00 20.63 20.75 20.38 20.25 


Synthetic Rubber 


Both production and consumption of 
synthetic rubbers in the United States 
remained at high levels during January. 
despite some auto manufacturers relax- 
ing their demand for rubber products. 
This superficially paradoxical — situation 
was brought about by a_ widespread 
strengthening of rubber products inven- 
tories in the face of threatening strikes in 
the industry. 

Production of all types of synthetic rub- 
bers during January reached a new 
monthly high of 94.258 long tons, accord- 
ing to estimates of The Rubber Manufac- 
turers Association, Inc. January consump- 
tion of all new rubbers was 140,090 long 
tons, also a record figure; while consump- 
tion of synthetic rubber during the same 
period was 86.680 long tons, compared 
with December's consumption of 73,278 
long tons. January’s synthetic-to-natural 
ratio was 61.87%. slightly higher than 
December's ratio of 61.84%. The 1956 
ratio was 60.90%. 

January's exports of synthetic rubbers 
were substantially below the previous 
month’s. An estimated 20,363 long tons 
were exported during January, of which 
16,500 long tons were SBR. In December. 
21,830 long tons were shipped abroad, of 
which 18,500 long tons were SBR. The 
general dip in the European economy, a 
direct result of the Egyptian blockage of 
the Suez Canal. caused the slackening of 
demand for synthetic rubbers. 

Rumors concerning the introduction of 
several improved types of SBR have so 
far not been substantiated. At least one 
major manufacturer, however, is expected 
to announce some improved non-staining, 


next fey 


oil-extended within the 


months. 


types 


Latex 


Falling natural latex prices spurred ac- 
tivity by purchasers during the January 16- 
February 15 period. The drain on Malayan 
supplies, for example, was so heavy that 
one industry source said there was little 
available now for shipment before May 
and June. Indonesian supplies were also 
being strained. The possibility of the de- 
valuation of the rupiah, Indonesia’s cur- 
rency standard, was said already to be 
bringing about widespread hoarding of 
stocks. In view of these conditions, a swing 
upward in natural latex prices is likely 
during March, barring a further drop in 
natural rubber prices. 

Reports from the synthetic latex market 
indicate that demand was somewhat higher 
than last period’s. 

Prices for ASTM Centrifuged Concen- 
trated natural latex, in tank-car quantities, 
f.o.b. rail tank cars, ranged during the 
period from 40 to 45¢ per pound solids. 
Prices of snythetic latices remained steady 
at about 26 to 32¢ for SBR; 37-47¢ for 
neoprene; and 46-54¢ a pound for N-types. 

Final November and preliminary De- 
cember domestic statistics for all latices 
were reported by the United States Depart- 
ment of Commerce as follows: 


(All Figures in Long Tons, 
Dry Weight) 


Con- Month- 


Type of Latex Product- Im-  sump- End 


tion ports tion Stocks 

Natural 

Nov. 0 4,762 6,431 11,148 

Dec. 0 — 6,648 12,064 
SBR 

Nov. 6,022 31 5,406 6,282 

Dec. 7.101 — 5,781 7,451 
Neoprene 

Nov. 886 0 uP 1,233 

Dec. 967 0 676 ~—-1,384 
Nitrile 

Nov. ‘ L175 0 659 1,939 

Dec. 1,012 0 597 1,558 


Reclaimed Rubber 


The reclaimed rubber business showed 
improvement during the January 16-Feb- 
ruary 15 period, but activity eased off 
again soon after. The price of black inner 
tube was increased 1¢ a pound by one 
firm, with the rest of the industry expected 
to follow. The price of first-line whole 
tire and of fourth-line whole tire was 
boosted 12¢. 

Reclaimed rubber prices follow: 


RECLAIMED RUBBER PRICES 


Whole tire: first line $0.11 
Fourth line .0975 
Inner tube: black —_ 16 
Red ... im Scag 85s 21 
Butyl. 14 
Pure gum, light colored .23 
Mechanical, light colored .... 135: 





The above list includes those items or classes only 
that determine the price basis of all derivative re- 
claim grades. Every manufacturer produces a variety 
of special reclaims in each general group separately 
featuring characteristic properties of quality, work- 
ability, and gravity at special prices. 
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Pil Ti ws 
Published by AMERICAN CYANAMID COMPANY, Rubber Chemicals Department, Bound Brook, New Jersey 


The guanidines (DPG and DOTG) have been available since 1920 for use as 
accelerators. Their use as a primary accelerator has been largely replaced by the 
thiazoles since the early 1930’s. However, their use as secondary accelerators has 
accounted for their continued growth. As a result of their basicity. guanidines 
have a strong activating effect on the thiazoles. This accounts for their extensive 
use as secondary accelerators particularly in butadiene-styrene copolymers which 
cure at a slower rate than natural rubber. They still find use as primary accelera- 
tors, especially in highly loaded mechanical stocks. The relative characteristics of 
DPG and DOTG as both primary and secondary accelerators are best illustrated 
by the examples given below. 

Using natural rubber and a loading of 90 to 100 parts of filler, normal amounts 
2.5 parts sulfur, the following characteris- 


Got 


of oils, stearic acid, antioxidants and 


ties aan he eine: 1.0 part DOTG 1.43 parts DPG 





Mooney Scorch @ 240°F 11 min. 7 min. 
Rex Hardness at Full Cure 64 64 
Mod. @ 300% (Optimum Cure) 550 psi 550 psi 
Tensile (Optimum Cure) 3000 psi 3025 psi 


The use of DOTG gives a safer processing stock. 

The results of oven aging and oxygen bomb aging indicate that the DPG accel- 
erated stock exhibits somewhat better aging characteristics than the DOTG 
accelerated stock. 

DPG and DOTG, used as activators for MBTS in this same high loaded base 
formula, gave the following results: 0.6 part MBTS 


0.6 part MBTS 
0.3 part DPG 


0.2 part DOTG 





Mooney Scorch @ 250°F 24 min. 17 min. 
Rex Hardness at Full Cure 65 64 
Mod. @ 3006 (Optimum Cure) 500 psi 525 psi 


Tensile (Optimum Cure) 3050 psi 3125 psi 

The aging characteristics of the activated thiazole accelerated stocks are consid- 
erably better than those for the straight guanidine accelerated stock. Again, the 
DPG activated stock has somewhat superior aging characteristics to the DOTG 
activated stock. 

In a cold butadiene-styrene copolymer stock with 50 parts HAF black and 2 
parts sulfur, DPG and DOTG were used as secondary accelerators with the 
following results: rae 

0.8 part MBTS- 0.8 part MBTS 
0.25 part DOTG 0.25 part DPG 





Mooney Scorch @ 262°F 24 21 
Mooney Scorch @ 280°F 12 1] 
Rex Hardness at Full Cure 71 70 


2150 psi 
3475 psi 


Mod. @ 300% (Optimum Cure) 2050 psi 


Tensile (Optimum Cure) 3550 psi 


The scorch characteristics indicate that DOTG gives somewhat more processing 
safety than DPG when used as an activator for thiazoles. The modulus figures 
indicate a slight curing strength advantage for DPG. 

More complete data on the above illustrations, and many others, is contained in 
the recently issued Cyanamid Technical Bulletin No. 848, The Guanidine Accelera- 
tors. If you are interested in these products, we, or the Cyanamid representative 
in your area, will be glad to supply a copy of this bulletin to you. 


Often a compounder is overloaded with 
laboratory work and cannot take the 
time to evaluate new or improved rub- 
ber chemicals if he has had no com- 
plaints about the type of materials 
presently in use. Here the old adage 
might apply, “An ounce of prevention 
is worth a pound of cure.” 

Cyanamid’s new MBTS is an ex- 
ample of an improved product that is 
well worth the time necessary for a 
laboratory comparative evaluation. 
Generally speaking, what are the most 
important requirements for MBTS 
which will be most acceptable for use 
by a compounder? 

The MBTS must be free of foreign 
contamination. 

The purity of the MBTS must be 
consistently high. 

The MBTS must disperse quickly 
and easily when compounded. 

Variations cannot be tolerated since 
each might affect the processing and 
curing characteristics of the compound 
in which the MBTS is used. 

American Cyanamid’s new MBTS is 
outstanding in all of the above require- 
ments. Our new equipment contains an 
improved reaction system and an elec- 
tro-magnetic separator to insure the 
highest purity MBTS, free of foreign 
particle contamination. Revolutionary 
changes in milling and classifying 
equipment have narrowed our particle- 
size range and insure uniformity in 
all production runs. These changes 
make our standard production MBTS 
the best available, even for the most 
discriminating manufacturers. 

It would be to the advantage of all 
compounders utilizing MBTS in their 
formulations to run a laboratory eval- 
uation which will enable them to deter- 
mine for themselves the advantage of 
Cyanamid’s new MBTS. 

With very little effort the com- 
pounder can make some simple sieve 
tests, comparative dispersion tests and 
the physical testing evaluation usually 
made on new materials. 

The compounder’s job will be made 
easier if Cyanamiid’s new MBTS is ap- 
proved to insure quality products. 











Scrap Rubber 


Irading in the scrap rubber market dur- 
ing the January 16-February 15 period 
continued dull, according to industry ob- 
servers. Higher temperatures during the 
last week of January permitted suppliers 
to work on filling mixed auto tire orders 
for early February shipment, but the ther- 
mometer fell again soon after, curtailing 
work. : 

Period-end prices of scrap rubber grades 
were as follows: 


Eastern 
Points 


(Per Net Ton) 
— 


Akron, 
O. 


Mixed auto tires $10.00/13.50 $13.50 14.00 


S.A.G. auto tires Nom. Nom. 
Truck tires ...... Nom. Nom. 
Peelings, No. 1 40.00 40.00 
ee Nom. Nom. 
BF sii 16.00 17.00 
Tire buffing Nom Nom. 
(¢ per Lb.) 
Auto tubes, mixed 295 2.75 
Black 6.25 5.75 
Butyl 3.75 3.75 
Red 6.75 6.75 


Industrial Fabrics 


Trading in wide industrial fabrics  re- 
mained sluggish during the January 16- 
February 15 period, with buying in most 
fabrics confined to small. fill-in lots for 
spot and nearby delivery. One encouraging 
factor, however, was the report that stocks 
in the hands of plastic coaters were at 
relatively low levels. and it was expected 
that any stimulation in industrial activity 
will result in heavier trading of the fabrics. 

Trading in cotton ducks during the 
period was generally more active than in 
wide industrial fabrics. Demand for enam- 
eling ducks, high during December of last 
year, has eased considerably. 

Fractional reductions in the price of 
drills, most ducks, osnaburgs. raincoat 
fabrics, and sateens were in evidence over 
the period. Period-end prices follow: 


INDUSTRIAL FABRICS 


Drills 
§9-inch 1.85 yd. vd. $0.36 
2.25-yd. 305 
Ducks 
38-inch 1.78-yd. S.F. vd. nom. 
2.00-yd. D.F. 305 
§1.5-inch, 1.35-yd. S.F. 489 
Hose and belting 69 
Osnaburgs 
40-inch 2.11-yd. vd.. .245 
3.65-yd. 16 


Raincoat Fabrics 
Printcloth, 3812-in., 64-60, 5.35-yd. yd. 
6.25 yd. Al 
Sheeting, 48-inch, 4.17-yd. 20 
52-inch, 3.85-yd. 2s 


Chafer Fabrics 


14.40-0z.'sq. yd. Pl. yd. .73 
11.65-02z./sq. yd. S. 61 
10.80-02z/sq. yd. S. .6575 
8.9-0z/sq. yd. S. 67 


Other Fabrics 
Headlining, 59-in., 1.65-yd., 2-ply yd. .41 


64-inch, 1.25-yd., 2-ply 59 
Sateens, 53-inch, 1.32-yd. S575 
58-inch, 1.21-yd. 61 
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Rayon 


Rayon and acetate filament yarn domes- 
tic shipments during 1956 were 725,- 
400,000 pounds, a 15% decrease from the 
855,400.000 pounds shipped in 1955, 
according to the trade publication Textile 
Organon. Shipments in 1956 consisted of 
357.500.000 pounds of high-tenacity rayon 
yarn and 367,900,000 pounds of regular- 
tenacity yarn. 

Packaged filament yarn production dur- 
ing 1956 totaled 749,600,000 pounds, a 
13% drop from the 865,100,000 pounds 
produced the year before. Production 
during 1956 consisted of 370,500,000 
pounds of high-tenacity rayon yarn and 
379.100.0000 pounds of regular-tenacity 
yarn. 

Total year-end stocks were reported at 
62.200.000 pounds. 19% higher than the 
52,000,000 pounds of stocks on hand at 
the end of December. 1955. These end-of- 
1956 stocks consisted of 13,200,000 pounds 
of high-tenacity rayon yarn. and 49,000,- 
QOO pounds of regular tenacity yarn. 

Rayon and acetate filament yarn ship- 
ments for tires and related uses came to 
345,100,000 pounds during 1956. During 
1955, 416,200,000 pounds had been 
shipped. Prices of tire yarns and fabrics 
in mid-February were unchanged from the 
previous month's quotations. 


RAYON PRICES 


Tire Yarns 
High-Tenacity 
1100/ 480 $0.59/$0.64 
1100/ 490 Neat auee en 59 .64 
1150/ 490 : eaeib's 64 
1165/ 480... eran 65 
1230/ 490 wae ae : 64 
1650/ 720 : oo/ 61 
1650/ 980 ; 35/6} 
1875/ 980 61 
2200/ 960 55/ .60 
2200/ 980 Bes 60 
2200/1466 64 
4400/2934 ; .60 
Super-High-Tenacity 
1650/ 720 es 58 
1900/ 72 Tee ere 58 
Tire Fabrics 
1100/490/2 MH | 
1650/980/2 725 
2200 /980 /2 715 


Financial 
(Continued from page 938) 


Rome Cable Corp., Rome, N. Y. Nine 
months ended December 31, 1956: net in- 
come, $1,716,000, equal to $3.08 a com- 
mon share, against $1,370,000, or $2.86 a 
share, in the 1955 period. 


Shell Oil Co., New York, N. Y.. and 
wholly owned subsidiaries. For 1956: net 
earnings, $135,800,000, equal to $4.49 a 
capital share, against $125,532,000, or 
$4.14 a share, the year before. 


Union Asbestos & Rubber Co., Chicago, 
Ill. For 1956: net profit, $14,668; equal to 
3¢ each on 475,176 capital shares, contrast- 
ed with net loss of $270,813 in 1955; sales, 
$12.682.000, against $13.402,136. 


Union Carbide & Carbon Corp., New 
York, N. Y. Year ended December 31, 
1956: net profit $146,233,444, equal to 
$4.86 a share, compared with $145.834.- 
416, or $4.86 a share, in the preceding 
year; sales, $1,349,420,526, against $1.251,- 
901,729. 


United States Rubber Co., New York, 
N. Y. For 1956: net income, $31,870,013, 
equal to $4.83 a common share, contrasted 
with $33,559,494, or $5.14 a share, in 
the previous year; net sales, $901,260,194, 
against $925,539,092; income taxes, $29,- 
732.840, against $36,877,231; current as- 
sets, $423,856,880, current liabilities, $138,- 
068.683. against $406,801,892 and $147,- 
045,251, respectively, on December 31, 
1955, 


Malaya 
(Continued from page 944) 


I would even go further and say that 
every encouragement will be given for the 
flow of foreign capital to Malaya, to help 
our economic development.” 

This was the assurance given to present 
and prospective investors in an indepen- 
dent Malaya, by the Chief Minister of 
the Malayan Federation, Tengku Abdul 
Rahman, in a speech made when he 
opened a new showroom of the Malaya 
House, in London. 


Plantation Notes 


The Federation Government banned the 
export of Tj.I seed until March 31, 1957, 
to insure that this seed, found most suitable 
for small holdings. would be in adequate 
supply for replanting on these holdings. 

More schemes to train young Asians 
to become assistants or junior managers 
on estates have recently been initiated. 
Guthrie & Co., Ltd., started the project 
in November, 1954. R.E.A. and Cum- 
berbatch, Ltd.. will set up a centralized 
training school, the first of its kind, for 
potential assistant managers. 

The next move by the Plantation 
Workers’ Union will be to ask for a mini- 
mum wage system, the Straits Times 
learns, which will involve a minimum 
basic wage, plus a cost of living allowance 
and a prosperity bonus, varying with the 
price of rubber. 


Dunlop in Spain 


Fabricacion Espanola de Neumaticos 
Dunlop is the name of a new company 
jointly formed by the Dunlop Rubber 
Company and the Sociedad Iberica de 
Gomas y Amiantas S.A., which will man- 
ufacture Dunlop tires in Spain. The com- 
pany has received permission to build a 
factory at Bilbao, which is expected to 
start production about the middle of 1958. 
It is hoped eventually to be able to pro- 
duce up to 600 units daily. 
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in your base fabrics? 


mee 


Fabric breaking strength is frequently 


given too much importance, when it 


is just one of at least seven kinds 
of strength that contribute to 


end-product performance! 





Over-emphasis on one kind of strength can give a misleading picture 
of how a fabric-reinforced plastic or rubber product will behave. 
Depending on end use, the impact, shear, flex, tear, burst or stitch 
strength can be just as decisive as breaking strength. All together, 
they permit a much more dependable estimate of product capabilities. 

When vour base fabric is one of the many provided by Wellington 
Sears for coating, laminating, combining and rubberizing, vou know 
that its strength and all other properties have been considered in the 
light of vour specific need. And moreover you know that a century 
of experience is working for you, to anticipate and help solve your 
working-fabric problems. 

New Booklet Now Ready! Write Dept. H-3, for “Fabrics Plus” 
FIRST In Fabrics For Industry 


ot PO 


Exe? 


Wellington Sears Co., 65 Worth St., New York 13, N. Y. ¢ Atlanta * Boston « Chicago « Dallas « Detroit * LosAngeles * Philadelphia * San Francisco « St. Louis 
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Synthetic Rubbers and Latices* 


Acrylic Types 


Hycar 4021 pace $1.35° 
4501 . 81 
Fluorocarbon Types 
Kel-F Elastomer ...1b. 15,00 / 16.00 
Isobutylene Types 
Enjay But: 035, 150, 215, 217, 218, 
are 23° 
165, 265, 267, 268, 365 248 
Hycar 2202 65° 
Folysar Butyl 100, 200, 300, 400 .245°¢ 
101 Ook - . .2775* 
301 . : . ooo" 
Vistanex ; 458 
Neoprene 
Neoprene Type AC, CG 55® 
GN, GN-A, WX .. . 418 
GRT, S 428 
KNR YY a 
W, WHV 398 
458 
Latices 
we Latex 571, 842-A 30" 
Seubraee hue oe a 
60, 601-A .40* 
635 41° 
735, 736 38* 
950 478 
Nitrile Types 
Preprone NAA 548 
+4 498 
Song .50* 
NXM : fy 58* 
Chemigum NINS- ; 64> 
N3NS, N5 : 58> 
N6, N-6B, N7 50° 
Hycar 1001, 1041 58° 
1002, 1042, 1043, 1312 50° 
1014 Shee 60° 
1411 - 62° 
1432 ; .59¢ 
1441 : ; ; 64° 
Paracril AJ - 485° 
B, BJ, BELT, BLT ...... 50° 
Oe hy 58° 
CV S93 
D 65° 
18-80 .60° 
Polysar Krynac 800, 802, 803 50° 
801 58° 


Freight extra 

Minimum freight 

Freight prepaid 
* Prices are per pound carload 
ight unless otherwise specified 

Listed below are the new SBR type synthetic 
ibbers and latices trade names and the chief sales 
Mffices of their producers or distributors 


allowed 


or tank-car dry 


Amerip —Goodrich-Gulf Chemicals, Inc.. 3135 
Euclid Ave... Cleveland 15, O 

ASR¢ American Synthetic Rubber Corp 
500 Fifth Ave., New York 36. N. ¥ 

Bavytowr United Rubber & Chemical Co., 
Baytown, Tex. (producer); United 
Carbon Co Inc oo yn 27, 
W. Va. (distribute 

Burapren Firestone Tire & punter Co.. Svn- 

FR-S thetic Rubber Division, 381 Wil- 

beth Rd., Akron 1. O 

Cop Copolymer Rubber & Chemical Corp 
P. O. Box 2595, Baton Rouge 1 
la 

Naugap Naugatuck Chemical Division, United 

Naugatex States Rubber Co Naugatuck 

Conn 

Philprene Phillips Chemical Co.. Rubber Chem 
icals Division. 318 Water St 
Akron 8. O 

Pliofiex Goodyear Tire & Rubber Co., Chem- 


. ical Division Akron 16, O 

Pliolite Latex—Goodyear Tire & Rubber Co., Chem- 
ical Division. Also distributed by 
General Latex & Chemical Corp.. 
666 Main St., Cambridge 39, Mass 


Polysar Polymer Corp., Ltd., Sarnia, Ont 
Canada (producer) H Muehl- 
stein & Co., Inc.. 60 E. 42nd St., 


New York 17, N. ¥ 
> Shell Chemical Corp.. 
ber Sales Division 50 W 


(distributor). 
Synthetic Rub- 
50th St., 
New York 20, N. Y 


Synpol -Texas-U S Chemical Co., Port 
Neches, Tex. (producer); Nauga- 
tuck Chemical (distributor). 

=SBR Styrene butadiene rubber 

SBR Butadiene rubber. 


Latices 

Butaprene N-300 $0.46” 
N-400, N-401 AAP Res. Benes 54° 
Chemigum 200 49! 
235 CHS, 236 .. 5a” 
245 B, 245 CHS, 246, 247 .46' 
wad 1512, 1552, 1562, 1577 46° 
1551, 1561, 1571 nathan ce ja 
1852 ee ae 44! 
Nitrex 2612, 2614. ........: .46* 
2615 bra tera fs SBroeiaca Seaton es ot Ae 


Polyethylene Type 


Hypalon 20 lb. .85/.88 


Polysulfide Types 

Thiokol LP-2, -3, -32, -33 ....... ; 96" 
ROMEO cs sccsretacn on aaeBAeste Sa Set sck 125° 
-* ghabrechs tenes meneinte ney im 
RR. oh dire vetoes tombs .47* 
PA regen .69* 
ST 1.00* 

Latices 

Thiokol Latex (dry wt.) 
i) ae || ree - .85* 
Sr rere oie .70* 
| ae ee .92* 
-5 iin 95" 
-6, -7 -70! 
Silicone Types 

GE (compounded) 2.25#/4.10* 

Silicone gum (not com- 
pounded) ‘ 3.852/4.90* 
Silastic (compounded) | 1.95°/3.65” 
(Partly compounded) 3.38°/3.90° 
(Uncompounded) 3.85°/4.50” 
Union Carbide (compounds). 2.35°/3.20° 
(Gums) 3.85°/4.25> 


Styrene Typest 


Hot SBRE 
Ameripol 1000, 1001, 1006 .... 241° 
1002 .. a) tec caso" 
ASRC 1000, 1001, 1004, 1006 241° 
sah : ; a ea icone .276° 
10 ; .265° 
FR- y 1000, 1001, — 1006 241° 
1009 .2475¢ 
1010... ie 20° 
1012 : .2425°¢ 
O13... a . AY 4 
1014 : a 2 
1015 a et 
Naugapol 1016, 1019 ba oo” 
1018 ; baie Spapratd 2° 
1021 ; a0” 
1022 nae .28> 
1023 25” 
Philprene 1000, 1001, 1006 .241> 
1009 sige cae Naar an Oo Pi Jo 
1018 jp wlinalainiesasharedke 2 
1019 265° 
Plioflex 1006 241° 
Polysar Kryflex 200, S, S-50 241° 
SS-250 ‘ : 30° 
S-X-371 255° 
§-1000, -1001, -1006, -1013 : oe 
-1002. -1011 a : BS 1 a 
Synpol 1000, 1001, 1006, 1007, 1061 .24 
1002 : .2435> 
1012 : — 2425" 
1009 ; ne .2475° 
1013... : 25° 
Hot SBR Black Masterbatch 
S-1100 = ee ee .185* 
Cold SBR 
Ameripol 1500, 1501, 1502 ‘ .241°¢ 
ASRC 1500, 1502 .241°¢ 
1503 pws .2625°¢ 
1505 ey 261° 
1505 261° 
aa 1500, 1502 oie preies 241° 
15( J sis ,; 261° 
FR- “4 1500, 1502 ‘ mean eed 241° 
Naugapol 1503. ......68.<6 00600 .2625> 
1504 20° 


$0.241” 


= 1500, 1502 . 


.2625° 
Plicflex 1500; 1502 ... 241° 
Polysar Krylene GR oicleht ott ; 241° 
S-1500, -1501, -1502 ee ar 
Syapol 1500, 1502; 1551 ......... 241 
Cold SBR Black Masterbatch 
Baytown 1600, 1601, 1602 ....... .176* 
Phiiprene 1601 .... 2... .ccese. 191° 
TIE. cies caawin ees ete meee 188° 
S-1600, -1601, EIGO2 inten 18" 
Cold SBR Oil Masterbatch 
AINGLINO! THOS. occ orc onnacanes .206° 
I 52 Sas, 5, «iat See ec .2035° 
ile so ccelors exe vrs he send 191° 
1710, 1712 : ; ee .1885° 
ASRC 1703 . er .206° 
1708 Cases 191° 
Copo 1712 .. .1885°¢ 
FR-S 1703 . en oes loa .206° 
1705 Prue ae bwieies .2035° 
De 3 orticterasc. nice iatine a techs 1885°¢ 
Philprene 1703 ee ee .206° 
io ee pn avdiet Aresdeuh .203° 
bo Lapeer .191> 
Lis) re aur path ane .188> 
Plioflex 1703, 1773 5 sash techn BX .206° 
MEO: AUR. aisind ns ote ees .1885°¢ 
1778 26 paresis 191° 
Polysar Krynol oN rare : .1885° 
BR ese fa ned ANSE SS AST? 
S-1703 creas 6 6a SP nS ERE .195* 
1705, ‘1706 sia weak 2925" 
= 15 | 1 rer ia .18* 
-1709, -1712 ee .1775* 
Synpol 1703 ree Ns 206° 
1707, TIOB ona dieu datets AST” 
PED ak Sewlieks OR ee ee dew ats 19” 
Cold SBR Oil-Black Masterbatch 
Baviewn ABO). cos ccaeneneneswss .16* 
peeeeene 1803 ; Ais” 
S-1801 : FO tar tr : .165* 
Hot SBR Latices 
FR-S 2000, 2001, 2006 ....... 26* 
Jt ARR OI ERM aire bein .285* 
2003, at 295° 
Naugatex *7000, "2001, 2006 ; .263* 
ny aaa ne a eae .288* 
2005 : selene .30* 
Pliolite Latex 2000. 2001 by aie : 21 8 
BOP oc aie aren oe eek Se : By | 
S-2000 Zieis neat aaah BS 2 
2006 Distt Ate al anapl A tna dhs mento 215* 
Cold SBR Latices 
FR-S 2105 34 
Copo: 2101, A-T65) ics es sceess ; .30' 
2102, 2105 ee emt 32° 
Naugatex BOL pide Seteaumencean .285* 
PAOD: is C PAUaip late 0% wear 312° 
See ee ere ee Jas" 
Pliolite Latex 2101, as ...... 30° 
2104, 2105 arbi Bh Re i), 
§-2101 Store Haan rater 225° 
Cold BR Latex 
Pliolite Latex 2104 Fe 9 ag 


Borden Formaldehyde Plant 


A new formaldehyde plant with an 
annual production capacity of 36 million 
pounds has been opened by the chemical 
division of Borden Co. at Kent, Wash. The 
company has a similar operation at Spring- 
field. Oreg., and says it is now the largest 
formaldehyde producer on the West Coast. 

Borden sells formaldehyde commercially 
and also uses it in the manufacture of 
phenol, urea. and resorcinol resins, which 
are raw materials for the production of 
adhesives, coatings. and binders. 
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Naugatuck NAUGAPOLS | 











SPECIALLY PROCESSED for low moisture absorption! That's why 
Naugatuck Chemical’ss NAUGAPOLS* offer you 5 big advantages 
over ordinary grades of butadiene-styrene ( R-S type) synthetic rubber. 
Special processing during transformation from the liquid copolymer 
state produces elastomers characterized by: 
VERY LOW MOISTURE EXTREME CLEANLINESS 
ABSORPTION AND UNIFORMITY 


HIGH DIELECTRIC PROPERTIES LOW ASH CONTENT 
EASY SUBSEQUENT PROCESSING 
an da th ey That's why NAUGAPOLS are so definitely preferred by manufactur- 
ers of rubber-insulated wire and cable...and by the makers of specialty 
| mechanical rubber products. If you require special grades or special 
stay d ry e properties in synthetic rubber, let us help you solve your particular 


problem. 


is Division of United States Rubber Company 
Naugatuck, Connecticut 
IN CANADA: NAUGATUCK CHEMICALS DIVISION * Dominion Rubber Company, Limited, Elmira, 


Ontario * Rubber Chemicals ¢ Synthetic Rubber « Plastics © Agricultural Chemicals ¢ 
Reclaimed Rubber « Latices * Cable Address: Rubexport, N.Y. 
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Compounding Ingredients* 


Abrasives 
Pumicestone, powdered.....l/h. $0.0363/ $0.065 
Rottenstone, domestic... .. . 1b. 03 7 .04 
Shelblast.... .......6om 80.00 / 165.00 
Walnut Shell Grits........fon 50.00 / 160.00 
Accelerators 
A-1 (Thiocarbanilide)..... ton 50 / SF 
Sea oe.. ton 66 / .80 
ee eae ee lb ye 66 
Acceler ator 49 ‘ 1b. 57 / 58 
lb. 1.14 
87, 62, > ey reer re lb 1.04 
60.., ae 4.25 
89 1b, 20 
108 1b. 91 
RR Ae en aan Lb. 2.25 
ER ee 1b. 66 / .68 
ER re ae = Ib. Lae ff 1.19 
MRT aukdobacccncseean 1b. 00 / Pe 
eae lb. 2.25 
NS an eae lb. 66 / 71 
__ OS RRS ene Ib 3 00 
EER Ferre lb Va .32 
re lb 1.04 
Butazate........... lb 1.04 
Butyl Accelerator Eight lb 10 / 35 
ee Ib 1.04 
OS SE Rea aa lb 40 / 42 
See ERS: Ib 1.95 
OT ater Seer ee lb. 1.45 
Dibs b 85 
moog iti ckoccuee lb 50 / 57 
te ac 1b, 85 
“hae (diorthotolylguanidine) 
Cyanamid. mA lb. 62 / 63 
Du Pont.. 1b. 62 / 63 
DPG (diphenylguanidine) 
Cyanamid. ; Bee | 2 J 53 
NS re 1b. De 58 
ee eee 1b. .60 .67 
ED oc eicae tones lb, 1.04 
a en” lb. 1.04 
50-D lb. 85 
thy Phturad. .......5..% lb. 1.04 
MUIR 5 6p aia dpnceenae san lb, §=1.04 
OO SSeS ee lh 1 04 
OS ee lb 1.04 
Ethylac #650.... ~Trree .93 95 
a ee lb .60 .67 
ET a errno ib 44 = / .50 
SR ae Brrr lb. 1.85 
Ledate ‘: 1b. 1.04 
MRT (2- mercaptobenzothiazole) 
American Cyanamid.. .1b. 42 / .44 
Du Pont....... ares 42 / 44 
Naugatuck........... 1b, 42 / .47 
-XXX, Cyanamid ee 33 / 55 
MBTS (mercaptobenz< thi azyl 
_ disulfide) 
Cyanamid........ Lb. 52 f 54 
oT oe 1b. oe f .54 
INBUGREICK 6 66s. e 0c ce lB a2 f .57 
-W Cyanamid... : 1b. > ae Do 
Merac #225. as lb. .75 1.05 
SS ee farsa ars eee ef 60 
Methasan........... Ib. 1,04 
Methazate.......... Ib, 1.04 
Methyl Tuads... ......... Ib, 1.14 
CS eee Ib. 1.04 
OS eee ea Ib. 1.14 
Mono-Thiurad . - lb. 81.14 
2-MT (2-merc aptothiaz¢ sine) 
Du Pant... ais 80s 1.00 
PE INO: Doo sccoseee es Ib, wa f .76 
Special Ib 719 f 81 
OKA... cc cewss Ib .53 58 
po ee eee lb 1.14 
eee ee lb .26 
POOR 5 s'6:6 60 00 5955095) lb 2:47 
ee eee Ib aa 6 .59 
Le re ee 2.07 
eS Sree Ib. 4.35 
Ri patrick kee eewers <6 Ste 1b. S51 / Ss 
of EE eee lb. 1.00 
| ee Ib, «1.14 
Fit 7k Ak nrg lb. 1.04 
si itak ane eos amet 1b 2.50 
hastniain Rodsare:eacmacete lb. 74 = / 81 
NS. 1b. 79 / 86 
NS. 55 5 pie xinak oes lb 4.25 
BER ICAT oc ios cc bse caen Ib 69 / 74 
Serres or 1b 1.20 / 1.34 
SS eee Ib 1.28 
Tepidone....... ee 45 / 48 
Tetrone A... .. tb 1.91 
Thiofide. ‘ -asteareies Sean 52 / .59 
ies Sp ih ci Nr Sp lb. 62 / .69 
*. oe hess 5 aosete 48 
i Ib. a2. / 49 
Thiurad..... ‘ re” 1 14 
Thiuram E............ lb, =—-1,04 
— Sree lb. 1.14 
Trimene.............. 0... Ih, 56 / .62 
eG sccmcesuweneeeee 2, 203 7 14.10 


* Prices, in general, are f.o.b. works. 
cates grade or quantity variations. 


Range indi- 


No guarantee of 


these prices is made. Spot prices should be obtained 


from individual suppliers. 


t For trade names, see Color—White, Zine Oxides. 
? At the request of the suppliers, the lowest prices 
shown for carbon blacks are for carloads in bags. 


Prices for hopper carloads are lower. 
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Accelerator-Activators, Inorganic 


oie. ey: ton 21.96 
Litharge, commil........6..< 1b. me 7 
Eagle, sublimed......... 1b. .18 
National Lead, sublimed. _ 18 / 

Red lead, comml........... .185 / 

MIE Ne Seach ciursr Siete clea OD ib 19 

National BORNE mec ane 1b. 19 / 
White lead, carbonate...... lb 19 ~~ / 
RNID cg crs ln 61a.0,6,0'o.5, be 08 lb mS Ae A 
National Lead......... 1b. 18:7 
2 aes 1b, 1725/ 
RRP: lb, 20 / 
National Lead......... Ib. 1625/ 
Zine oxide, comml.t........ lb. .145/ 


Accelerator-Activators, Organic 


BEORES care asine so neew cane 1b, .2125/ 
OnE lb. 62 
Capitz il 170 1b. W215 
yt... lh 1375 
700, 701. 6 .1575/ 
705,710 b 1575 
800 b 1125/ 
801 lb 1475 
802... ; wah 1525 
803... ; Sci ee 75 / 
LIVE ea ee © lb. ray of 
Ly ER See ee Ib, = 1.95 
2 | eerie: lb, .1375/ 
NSP OOS ss 6s gieasess sc. steeds .1375/ 
| RR error 1b, .1425/ 
Cc: ee a a ae lb. 57 
= ARS An hie ee aren 1b. . 1063 / 
430. aera 1b, 1613/ 
si. ; cace-65 sae 1837 
sigan a See ne 1b. 1863/ 
EDs oigcece utara eerie bea ies OSE 1b. .1638/ 
Bip ieval pin e seielwieieiniele oT Ib. .1738/ 
Industrene Bias ace ese nen Ib, .1263/ 
ecb Oka ecacate iets eeleieie oe 1b. .1138/ 
iss reer aes ~ lb. ists/ 
ot SEE COO OG OTE lb. .1413/ 
BOD sio:s 0-35) pe wee 1b. .1513/ 
EULER. © so erceicsiciesociaays 1b. 33 7 
MUTI si swine vaeieare outers 1b. .295 / 
NA-22.. sid wh akatepn avers aie 1.00 
Oleic acid, comm. sic ates .185 / 
iersol 210 Elaine. ...../b 1575/ 
Gr » 2, 4, 8, 18 Jains »ioie 
Plastone UaGEine eaaehee lb eg 
PROS so: > nis.nieie emcees = 1b. 1.85 
RUIAROED cca eter e ee 1b, a | 
NINE ii siyscrteniniecesinaeacthe Ib 1485/ 
Steares BeOAds........0% 005% lb 1488/ 
Stearic acid 
PETE! 120 iiss soca lb. .1463/ 
150 wept w Siees 1b. 1787 
Hy: drotoil 51 lb. 09 
Hydrogenated, rubber grd. 
eo See reas 1b ae / 
ES a eae Ib 1188/ 
Single pressed, comml..... 1b. 1475/ 
RIETSO TIO ico: o:0-55 1b. 1413/ 
MGR BB ia snie sv 0-0 016ck-0 1b. .1475/ 
WU RMOT 293. 550:5 oc 5008 b. .1413/ 
Double pressed, comml....1b. 1525/ 
Cine e | ee Ib 1525/ 
Walmer 254. ois s.s00606 be 1463/ 
Triple pressed, a. lb. 175 / 
sroco 5S; ... 00s Sb of 
WVINBO? 259 500 66 evi sen 1b. 1688 / 
Serene GOR so i sciccicwc ces lb. .09 
en SO rer lb. 15 f 
Cf eer: 1b. 88 / 
“— ARDS dizaig eeaaunces 1b. .165 / 
‘ Ib oaate] 
zine stearate comml...... Ib .39 
Antioxidants 
AGPRit® AIDA: -65:5.s:0005eeee by. 2.35 / 
"RS Seer are or lb. 64 / 
Lian weese cba ben asi ey eae d 
GEE canenissaweoeoeee 1b. 98 / 
IEE oi sansa ieitiesitee 1b. oe. of 
EE rere: 1b. i 
EL ciina @ a reacace ek Kouanlee es ae 
1 Se ee eerie ne re 1b, we 6 
BRMEE cia, vereanesecaane 1b. won ff 
De is waismernyaiacatate sae 1b joe of 
ME Sos cers ww eden nee Db. t.a5 / 
— _ Cat ere r= 1b. 6h f/f 
: ecearaeee Ib. .76 / 
Pade saa Peron ei gradaeete 1b. 69 / 
Allied AA-1144,.......... lb. - : ey 
Sf a ees lb. sis 
ET sees 0 / 
Antioxidant 425........... lb. «2.47 / 
ren lb = =1,.50 / 


$1.10 


Cod Cod me emt et ee pee wr 
ans 
mu 


mn 








ere eee ere Dm. $0.23 / 
PUI Savoy 7 kinioreorsiomree™ 1b. ae of 
oe ERE OUR Crt arT 1b oo / 
PEON a0 5'5:6:016:4 10% seneenee mw S25 / 
Betanox Special.........-- Ib 85 / 
A OS AS. Por ae er ee b ae 
Burgess Antisun Wax...... lb 185 / 
cease eseane & 35 
eds Inhibiter X-872-L...1b. 2.01 
SS” SoS ARE rae emer lb. | Say J 
jo Ser ree ee lb. s§ / 
TCR ANMINE 5.650.005 5150's 1b 6. / 
Heliozone 3 eg 
OS reer Mm 
Microflake nal / 
PMG bwiaceye win pwecarerele 1.55 
Neozone A sy f/f 
eee 83 
D.. 3 / 
Nevastain A. 51 / 
B. + a A 
Octz imine. ss ff 
CS | cc rac ri 46 = / 
os, Sree or of 
Permalux... Bichcdsdane cee aN | - 
PORIIG .i: 4:0 eve eas wees .55 / 
Polylite..... ef 
PYOGECIOS »6.csc0ncwsees cues 26 ff 
OS eee ee 60 / 
SGNCONER S955 :3.o: eee nuiee lb b> af 
Sp EG OPE Ss 28 lb a | 
i) Re IT ca lb 78 =/ 
Boas dave ieee oe ne tb S2../ 
PRO re lb. a 7 
DD Savalas aie rniels oni ermene 1b. ee | 
SantaveE Asta col ncneee Ib 1.50 / 
SantowhiteC ry ystals, Powder./b. 1.35. 7 
Rr en eer lb Sa. f 
1S RO TO lb. lize / 
—” Ce Se ee lb 23 / 
co i ee OO ROR TK lb. a 
a Nee Utne shrek 1b. A ae 
Direlae tin eine oe Reh OO Oe Ib. 00 / 
White: aiginibisteraeibtesee 1b. ae 7 
POWGE ccs cisccsavancs lb. . | ei 
ot ee er lb Pa i 
Sunolite $100........c0000. lb cat. of 
Mar havecarase-ssave-asnoee teres ete 1b. yee 
SUNBEGOE =71S 5 Soss ccs ee sos lb as / 
PPTOVED os 5.5.00 ov os-os lb. De 6 
Rotate se sthipveie slerseeies vere’ lb. 20 / 
(ce errr lb 1 / 
THErmonek As 5 cs 00. 000c kt Oe) ff 
WR vaso ie-eee bee eb sce 1b. vee 
AU NITIRCO: a's, alaversvsiers's-4/0 ote) sha 1b. 24 =«/ 
Velvapex 51-250...........0b 40 / 
VCE. Mele cer lb. ao. 
Wi ing- Stay Be aa ete e 1b. ss / 
Zen OE rere a Me ee lb. = } 
Antiozonants 
Tenamene 30, 31.........- 1b. 1.36 / 
OP BS, ZOO. s20 nes 1b. 1,25 
Antiseptics 
Copper naphthenate, 6-8%..1b 245 
Pentachlorophenol. ee 1b. 7 aa A 
Resorcinol, technical. scores tae J 
Zinc naphthenate, 8- 10%. ees 245 / 
ag Agents 
\{mmonium bicarbonate. . . .1b. 7 / 
CRIDORBER. sc ococal acon i .16 
Blowing Agent CP 1475... .1b. co a i 
II i Acar dcesarecolaas taceuts lb. 1.95 
| 2 IRE rr te lb 81.01 / 
Sodium bicarbonate 100 lbs. 2.55 / 
Carbonate, tech..... 100 lbs. 1.35 / 
Sponge Paste....2. .0ss00s0- Ib. 20 
SE ns 5k ce cecasaue 1b. 76 
WENO ra souk ee eens cae lb. = S82 
Briere agin oC ek arnece ho ators 1b. 20 
Bonding Agents 
Bee ore west asker GOD / 
Cover cement.......... gal. 2.50 / 
Chem! k 201.. -. -eegal. 5.00 
Flocking Adhesive KFA17, 
RFAZ2; RVA2S. «.<:6.:06-5 .50 
G-E Silicone Paste SS-15.. .1b 4.52 / 
SOM ise ks weeee cee soe lb. 3.65 / 
S07 POUT. 06.6:9:0% 000% lb 7.50 / 
Gen Tat Latek csc oecce ses 1b. 10 / 
— Bs ome wa avarowierarace-see gal. 3.50 / 
Be ata aie eal mc aie gal 1.90 / 
Kalabond’ Adhesive....... gal 6.30 / 
bias —— Sr aracers\aip- ayers wad g 2.00 / 
Co ere gal. §=6:1.48  / 
Ty Ply BN. Q, S, UP, 3640. roy rs. f 
i Re ei ae mam. 85 / 
Brake Lining Saturants 
Lg oe ener errr a, lb. O18 / 
Rennes 155; ...5405 0 see 1b. 0225/ 
Carbon Blacks} 
Conductive Channel—Cc 
Continental R-40.......... Ib. PY a 
Kosmos/Dixie BB.. Wb. 23 
REINS wines gatos eke Ib. is / 
WOE soci ccneeee eerie eee 1b. 8 / 
Easy Processing Channel—€PC 
Collotarh BEC. <.66's.c0ics nse 1b. .059 / 
Continental AA........... bb. 074 / 


— 


— 


= 


Onn am 


.099 


1225 
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Does debate settle a hot problem? 


(Dow salesmen let Vulcosal speak for itself) 


Some problems can be solved by airing the pros and cons. 
But in the final analysis, don't we all say, “Let’s see the 
proof”? 

Is Vulcosal* truly a dustless industrial salicylic acid? Does 
this retarder solve scorching problems best? 

Numerous manufacturers of rubber products have found the 
answers to be definitely “yes” and are benefiting accord- 


ingly. They made firsthand examinations of Vulcosal; for 


neither description nor debate can resolve a problem that 


YOU CAN 


o- 
March, 1957 


involves a switch in process... that puts money at stake. 
Results rule. 

So our salesmen let Vulcosal speak for itself—not as a last 
resort, but as a spearhead. For testing Vulcosal results in 
buying Vulcosal! Test a sample yourself! 

See how it ends scorching problems and, at the same time, 
improves working conditions through its lack of dust. THE 
DOW CHEMICAL COMPANY, Midland, Mich.. Dept. FC859M. 


“Trademark of The Dow Chemical Company 
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Kaemebiie 77 /Dixiedensed 


NP ene ee $0.074 / 
Micronex W-6....... lb. 0725 
St . Seer erage | 0725, 
ee lo. .074 / 
US ee 1b. -074 / 
Sg Orr nang 1b, .0725/ 


Hard Processing Channel—HPC 


Continental F........... 1b. .074 / 
HX HPC Ab. .074 / 
wmebie S/Dixiedensed 
Gi i bais need ..4-0 eee parcel ‘ 074 
Mizz nex Mk. II lb, 0725 
i) rs 1b. 074 / 
Medium Processing bigness 
w MPC 1b. -0725/ 
Pecnaeina’ | eee ib .074 / 
Kosmobile S-66 /Dixiedensed 
S-66.... sme's 02a .074 / 
Micr« nex Standar | ib, 0725 
Spheron #6................ lb. .0725/ 
PON ROP 5556500 00005008% lb. .079 / 
_ eee 1b. .074 / 
SPO DN iss anne segeeaee lb. .074 / 
Conductive Furnace—CF 
APOMCE CE . .. cacccsccvrccle .0825 
Vulcan DS dvcuteawaves avet 1b. .105 / 
Ptisksutouscasemmaescee lb 18 =/ 
Fast Extruding Furnace—FEF 
Arovel FEF.... ' ee .0625 / 
Continex FFF............. b 06 / 
Kosmos S0/Dixie 50... .... lb 6 / 
Statex M ‘ Ib, 0625 
Sterling SO......... 1b. .0625 / 


Fine Furnace—FF 
Statex B lb. 


Sterling 99....... eee 


0675 


.0675/ 


High Abrasion Furnace—HAF 


Aromex HAF.............1b. .0725/ 
Continex HAF............ 1b. .079 / 
Kosmos 60/Dixie 60. - Ss .079 / 
Philblack O... ee .0725 
| eee « 8 0725 
PRUE PSs cédiwin vedic a eenie 1b 0725/ 


$0.1225 
.14 
1225 


Intermediate Super Abrasion Furnace—ISAF 


Aromex ISAF............. 1b. 0875/ 
Kosmos 70/Dixie 70... .... 1b. ie 
Philblack I., pee .0875/ 
ca) Fr lb 0875 / 
Vulcan 6......cccccccccee. lb 0875 


Medium Abrasion Furnace—MAF 


.0625 / 


5 / 


ol Te a, re 

Super Abrasion Furnace—SAF 
Pablblack EB. ..aosiccacéesn 1b. = | | 
ie, a ra 1b, 11 


5 / 


General Purpose Furnace—GPF 


Arogen GPF.......... . Lb, 055 / 
TS res 1b. 055 / 
V Non- -staining Sa weapons lb 5 7 
High Modulus Furnace—HMF 
Collocarb HMF........... lb. 045 / 
Continex HMF............ 1b. .055 / 
Kosmos 40/Dixie 40....... 1b. 055 / 
Modulex HMF........ Ib. .0575/ 
Stz - 93 lb 0575 
Pach eS a ealpwmeGutyaicy Ih, .047 / 
ates i. LL. 4saGnees -0575/ 
Semi-Reinforcing Furnace—SRF 
Collocarb SRF............ lb. 042 / 
Continex SRF............. Ib. .045 / 
Essex SRF............ on sl 0525/ 
Furnex...... lt 0525 
ee ST re 1b. .0575/ 
Kosmos 20 ‘Dixie 20. aa: .045 / 
Premeten, NS. oc ciss ce ccass lb, 0525 / 
oes PR ivscis cawiesaais 1b. 0475/ 
ee Ee tet lb 0575/ 
Fine Thermal—FT 
oh, EE Ce 1b. 0575 
NG ET ooo kccceenccce lb. .0575 
Medium Thermal—MT 
DONE BET ....... ccsesececs 1b. .04 
Non-staining............ lb. .05 
P< 5:55 Se ses0ewn sons 1b. 04 
_ ee Ib 0s 
Colors 
Black 
[ron oxides, comml........ 1b. .1325/ 
K—lansco. ree 1b. .1275/ 
Williams. . pen eene lb. .145 
see synthetic......... Ib. .10 
cians seve, jie alee 1b. 1425/ 
Lempblock, ee Ib. 16 
eae 1b. .085 / 
Permanent Blue........... Ib. 80 / 
See 1b 45 / 
Vansul masterbatch........ lb 60 / 
__, RR eee 5 Ye 
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Blue 
Geer lb 
Cyanamid ultramarine. ieee Ib. 
ORE saiccnishicesicatorcen 1b. 
LR ae eee 1b, 
Heveatex pastes be wiethiereeeae lb, 
Lansco ultramarines........1b. 
Monsanto Blue 7.......... = 
DPB-083. 23 5.3.0 ‘Ib. 
BMG snscpesceukeawnseee Ib, 
Permanent Blue........... 1b. 
MIN ROUE < anpcwessecncesia lb. 
Vaneul masterbatch....... 1b 

Brown 
PRO: sustains eaanieeser lb. 

Iron oxides, comml......... 


Lansco synthetic......... 
Mapico Brown.... 
Sienna, burnt, comml. 





Williams..... evevens 

RAW, COMM. 050 020008 
SS ee lb. 
Umber, burnt, comml.... .1b. 
WU RRITID .s 5 500.00 0.458 eo 
Raw, comml Ib 
aa 1b 
Williams pure brown..... lb 
eee b 
Mapico Tan 15, 20........ 1B. 
Metallic Brown..........++ 1b. 
Vansul masterbatch........ lb. 

Green 

CRE ss cnakcucsetenes ° 

Green. ...seeceseeccsoes 1b. 





Heveatex pastes........... 1b. 
ES i. 1b, 
Monsanto Green 3.........- Ib. 
re weahrrnes 1d. 
Pigs deveeccsahonse rem 1b. 
ot EE ER mF 
i eee i oscss-ninbe Sees 
ls tckechweweesechanee le 
SEO TOBE S65 is0cc0sssanee Ib 
Vansul masterbatch. . Loans cee 1b. 
Orange 
Cyanamid Permatons.. 
tee eee lb. 
Monsanto Orange 68187... .10. 
ND, ee er "Tb. 
Vansul masterbatch..... ovate 
Red 
Antimony ae. oss ae sAROe 
SS a AS ee 1b. 
MUGS FICC: vc eevee 1b. 
Brilliant Toning Red rs: 1b. 


Cadmium red lithopones... .1b. 
Cadmolith., 





eg NES 
Du Pont...-.ccecece 
BOO kavenacen seeessee 
RARITY URE so ss o 0:8 5:9:9.:00015'9 
Iron oxide, comml.......... 
Lansco synthetic 
Rr ree 
Tee 
Williams Red........... 
Monsanto Maroon 113 
PEO Cc eeea seks 
ts a en Ser b. 
| eee errr cr 
oe 
apes ae AO 
a eee 
See 
6 ig Sr 
i TI Ree 
REE 6 0s kesisicie'se we if 
EES | ee eee Re l 
Vansul masterbatch 
WEOMTIBD 65 500 6510-05.65026% ee 
White 
Antimony oxide........... 1b. 
Burgess Iceberg........... ton 
Cryptone BT....... saeewee 1b. 
Permolith lithopone........ 1b. 
Titanium pigments 
Horse Head Anatase...../b. 
UG SSE aaa eS 
es XT 1 eee saeenw™ 1b. 
aUsiscsetncee sess ae lb 
Tec Paauieouinee eatin aol 1b. 
DONOR i cx ccucienreece se Ib. 
Titanox A, AA, A-168....1b 
RA, "nig ae my 
= eS Seen 1b 
Unitane . 1d, 
Zopaque Anatase........ 1b. 
ARES Sais sabwawre ak lb 
Zinc oxide, comm! b 
Azo ZZZ-11, -44, -55 Ib 


20% leaded.. 
35% leaded.. 
50% leaded 





wo 
o 
~~ 


~ 
NX 
i] 

S) Sa, 


~ 
o 
~—™ 


2 
~~ 


_—“_s 


So 
J 
nn 
a 
SSE TR SO. 


—_ 
an 
mo. 
a 
~~ 


"1588/ 


=r 
at 
o 


mew 
as 
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Eagle AAA, lead free. coool $0. 4 / $0.155 
5% leaded TER a Ss / -155 
35% TINE <<.cic'e otis eros ‘4 ath 1 .165 
50% OS: eee lb, .159 / -169_ 

Florence Green Seal......1b. 1625/ 1725 
4. ae 1b. 1575/ .1675 
WHE SOA os. occccssne 1b. .1675/ .1775 

Horsehead XX-4, -78..... 1b, 145 / 9155 

— 15, -17, -72, -515. .1b. 145 / o8oD 

i mae: 1b. 1675/ «1775 

L chight’ © leaded...... 1b. 2155 175 
50% Seid ot Se pe lb. 1588/ .1788 

Protox-166, -167......... 1b, 145 / .165 

St. Joe, lead free..... cea tee «122 / sioz 

Zinc sultide, comml......... 1b, sane f +263 
CEYDRONE DS soc cce eevee lb, .253 / sate 
Yellow 
Cadmium yellow lithopones 1b. 1.12 / 1.15 

COANE 0c bsiies ees es s. / 1.20 

Cyanamid Hansa Yellow... .1b. 2.10 ; 
SE ony eta ccaraceiwarsiet bate 1d. 1:30 / 2625 
BUG oes aisis oinsacciawesties ee .10 nt 
Iron oxide, comml......... 0525/ 1175 

Lansco synthetic.... ae 1075 

BAAD is was cee encore 115 / 1225 

ee «135 7 1225 

Monsanto Yellow 14....... lb 1.91 
errr 1b, 1.91 
i a 1b. 1.21 
Rov csencevrvesleenccoe auee 
SIOBIO ccrsswncescccnceks Laan 
SiS TONES 6/5: 6:4s0:0'0's.5: eoaiers lb 1.00 ,; 1%.$5 
Vansul masterbatch........ 1b. 95 / 1.95 
Williams Ocher............ lb. .0575/ -06 
Dusting hao, 

Diatomaceous silica.......ton 32.00 / 48.00 
Extrud-o-Lube, conc....... gal. te 1.69 
Glycerized Liquid Lubri- 

cant, concentrated...... gel. «84:25 { 14:65 
Latex-Lube GR......cccscees 5 0 

PIGMOOIOG. o.0:0is 0c sonece 1b. .1825 

1 RP eee ss .165 
RAQUNDES 0iss 50006000 cases -1625 
Te Ret actvstceceevacene 1b. 1675 
Liquizine No. 305...... <ieiatenOe 20 / .35 
PRTROR cag asawecasea scant 1b. san ff .30 
Mica Concord. eo. Salle .075 / .0825 
Mineralite.......... voeceqhen @5.00 
gf, ae ton 13 50 
WV Pissed csiotenoesen ac prea) Seu 
SLC COMES; 0.0 oa: sins livin ser ; / 38.50 
BON ps score pla pissacere: ern eure ote / 63.00 

NO EVO 36:5: <isve's'ee-vwislels 

PANIES erscasy esis s.6 ame we / 36.00 

Sierra Sagger 7 
White IR.... 

NE oi aieteogiareiatsisicenel 
WE Sow ciisinceirss eames / 
BR PO vcccsornsese / .0285 
| Lh a ne ee / .031 
COMO? REMOB 5 :66i6.00-0 00508 / ob? 
(CT ae 
Factice, Amberex.......... / 36 

ROED: 506550 op cacioniwnn «lb, / .263 

gga Liemioaes ‘ / . 268 

ree / .285 

G. B. ge / .065 
Le A cere l 


Mineral Rubbers 












Black Diamond : / 40.00 
Hard Hydrocarbon..... .ton 4650 / 48.50 
Hydrocarbon MR...... .ton 45.00 / 55.00 
Ly, ae ton 21.00 / 29.00 
T-MR es. .ton 47.50 / 50.00 
Nuba No. 1, occcccce "Ub. .0578§/ 0625 
2 SE errr. | .0775/ .0825 
OPN.-101 HIS SiG bS Mlle Sere letels me lb. 26 
Rubber senate. brown...1b. 16 / 2572 
Car-Bel-Ex hoe eats anaes .14 
Carr Bees scans eic0n 1b. «a8 
Extender 600............ Ib. 1765 
ree a Ib. sage 7 .2103 
SEE | a Be ..ton 35.00 73.00 
Sublac Resin PX-5 ® sis / .2358 
Sunder $3....65.. . gal, By 
RE ane gal, «4925 
Sontietie 100. os o..<scn sews lh, 41 
fT Sere re soe of 475 
Fillers, Inert 
Agrashell flour.......... ..ton 50.00 / 74.00 
Barytes, floated, white..... ton 49.00 / 70.85 
Off-color, domestic...... ton 25.00 
1 CRG Lae R AeA eee ton 49.00 / 71.50 
Re cheeks Venmheese anew ton 47.00 / 69.50 
SOUTHUIC Ss 005 s0'0s50 ~..-ton 9000 / 110.00 
Blanc fixe...... ..ton 100.00 / 165.00 
Burgess Iceberg...........ton 50.00 / 80.00 
Pigment $20........ ....ton 35.00 / 60.00 
ane eo: seeeee ton 37.00 / 60.00 
12 eS (ere ccsnse tm 12.00 / 30:00 
. ee . 14.00 / 32.00 
WPI o5-ccecs siseseeetom 11.00 / 16.00 
Cary P20. ....0:0:00 eeeeee tom 30.00 / 55.00 
Citrus seed meal...........1d. .04 
eye oe 15 
ee 
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Allow nine words for keyed address. 





CLASSIFIED ADVERTISEMENTS 


ALL CLASSIFIED ADVERTISING MUST BE PAID IN ADVANCE 


GENERAL RATES SITUATIONS WANTED RATES SITUATIONS OPEN RATES 


Light face type $1.25 per line (ten words) Light face type 40c per line (ten words) Light face type $1.00 per line (ten words ) 
Bold face type $1.60 per line (eight words) Bold face type 55c per line (eight words) Bold face type $1.40 per line (eight words) 


Letter replies forwarded without charge, 


Address All Replies to New York Office at 386 Fourth Avenue, New York 16, N. Y. but no packages or samples. 














SITUATIONS WANTED 
PRESENTLY EMPLOYED EXECUTIVE. EXPERIENCED IN 
all technical and manufacturing phases of rubber and plastics, wants 
new position as Plant Manager. Accustomed to management and com- 
pounding problems. Conscientious and energetic. Address Box No, 2045, 
care of RupBer Wortp. 


FACTORY MANAGER, ENGINEER, 15 YEARS’ EXPERIENCE 
in molded, extruded, and latex products. Possesses initiative and can 
handle personnel. Able to compound all types of elastomers. Knows 
rubber machinery, new processes, and cost reduction. All phases of 
management including personnel administration, statistical quality control, 
and sales organization. Languages. Experience in Europe and Latin 
America. Free to Travel. Address Box No. 2049, care of RUBBER 
WORLD. 

SITUATIONS OPEN 
INDUSTRIAL SALESMEN 
to work for progressive, fast-growing company in the synthetic rubber 
field. Sales locations to be Midwest and eastern districts. Experience 
desirable, but not essential. If interested, write for interview to Box No 
2046, care of RuspBper Wor-p, submitting brief resumé of your training 
ind experience. 


RUBBER CHEMIST WANTED WITH EXPERIENCE IN COM- 
pounding, processing, and development work. Small plant. Profit sharing. 
Opportunity to be one of management team in going concern. Address 


Box No. 2047, care of RupBerR Wor vp. 


SITUATIONS OPEN (Continued) 








CHEMIST 


Wanted by mfr of 
MOLDED MECHANICAL & 
CUT RUBBER ITEMS 


Should be familiar with 
various po'ymers and should 
have experience in Produc- 

tion and Specification 
compound development 

Medium size independent 
organization. New England 
location. Good opportunity 

for right man. 


ADDRESS BOX NO. 2044, c/o RUBBER WORLD 














ESSO RESEARCH 


BUTYL RUBBER 
TIRES 























contacts with the rubber industry. 


P.O. Box 51 





Leading scientific organization offers unusual opportunities for graduate chem- 
ists and chemical engineers in rapidly expanding development and technical service pro- 
gram on butyl rubber tires. Experience in tire compounding, fabrication, design, or evalu- 
ation desirable. Assignments include laboratory and field studies coupled with technical 


Give full details of education, experience, desired salary, availability date and 
references. All inquiries will be considered promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 


Chief Technical Subsidiary—Standard Oil Company (New Jersey) 


Esso Research Center 
Employee Relations-C 


Linden, N.J. 





March, 1957 




















Clays (cont'd) 





GE Gott Clay.........0 ton $11. 
> ton 13. 
LS 2 eee ton 
Kaolloid........ 
Paragon...... ein alede 
McNamee 
2 | SS 
REGOD...2. 
Sno-Brite 
Stan-Clay 
Stellar-R 
SS ae 
ee 
Windsor 
DC Silica 
Diatomace 
locks 
Cotton, dark.... oe 
re e % 
Pee ee 
Fabrifil a 24-G.. 1b. 
| rr 1b. 
Filfloc 6000 Swasecteeseee Ib. 
Se 1b. 
HSC #35 Silicone Emulsion ./b 
MN S55 ovis slac-osiss ys veers ‘or 
Lithopone, comml.......... lb. 
Astrolith.. eee 
| RAR ee Ib. 
Permolit lb. 
ore lb. 
Mica Concord...... 1b. 
I 6 b's ne Kes ac .ton 
eee ton 
Non-Fer-Al... .ton 
| eee ton 
gt RPE eee Se ton 
W. : .ton 
DOWUUR 6.6 5.5.6> 0 oscacc ices ton 
Silversheen Mica..... sae 
StanWhite.. acne an 
Super-W hite Silica, 22)! ..ton 
a 56oe ee 
MM ton 
NODS iis ccss0e.e ecaape ton 
ol See Ib 
Valron esters Ib 
Walnut shell flour 
Whiting, limestone 
Atomite.. 0.6 sane aoe 
LS ton 
Calwhite........ . eee lon 
-: - ...ton 
Gamaco................ton 
Keystone...............ton 
Laminar......... 5 on ase 
No. 10 White. eos naw 
CS eee ton 
Paxinosa...... ton 
Snowflake.............. ton 
ES bs on kab sepien ton 
a eee ton 
| See ton 
Finishes 
Apex Bright Finish §5200-E./b. 
Rubber Finish.......... gal. 
EP ae gal. 
Flocks, sepa colored..... 1b. 
DR ode wloa er oxtk yo uvens 1b. 
Also rae Flocks, under Fillers, Inert 
Rubber lacquer, ae... <: gal, 61 
Shellacs, Angelo........... lb. 
Vac Dry NE EAP lb. 
Tale (See Talc, under Dusting Agents) | 
GR aie 6 1b. 
aes 1b. 
Carnauba eet A ee aa 1b. 
Monte ; 1b. 
No. 118, colors......... gal. 
Neutral...... gal. 
yh. Cee gal 


Latex edie Ingredients 


Acintol D, DLR. re 
_) , See ee 
ppaiess lb. 
Accelerator 552. . lb. 
SANT POEs evctek oancene 1b. 
Tae = 3 
. ear 1b. 
“311 eee | 
Aerosol, dry ty pes ; ee 3 
Liquid types..... <a 
Alcogum AN-6..... : +, 
AN-10........ - mice 
Alrosol. . ee eye 
Alrowet D-75..... eee 
Amberex solutions. ....... .Jb. 
Antifoam J-114............ lb. 
, ae 5o eae 
a t 137, -140 ..,.1b. 
seaae lb. 
“182 yee ee sae, Lb. 
_ ia seeune ceed waite 1b. 
5 data tele ointeles ie 1b. 
Anti Webbing Agent J- 183. 1b. 
SE OEE lb. 
Aq tablak B lb. 
es 1b. 
5% lb 
M Ib 
ape Ps ctersrvcvacsedes lb 
Semnew ners . Lb. 
Bais cha aieineurcin emit 1b. 
eee mm 
ME 
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NK Whee un 
RWWWwwu 


Ren 
roe 
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—e De 
—e Re 


Aquarex NS...... 


Q 

PP 4 50 

100, dry 

.50 Aresket 240 
300, dry 

Aresklene 375. 

Ben-A-Gels. 

Bentone 18, 

oe cae tess 


00 Cellosi size WP-09, -3, -40, 

00 Cw-12 Sr tay RSCa Oren ao PRE EEE 

: ae. Peers 

00 pe Antifoam A Compound. 
Emulsion 

135 AF Emulsion 

60 Compound 7 


.o3 Defoama W-1701........ 
Defoamer 115a.. 
Dispersing Agents 


Agebest 1293-22A........1 


le eer 
ee 
46 Darvan Nos. 1, 2, 
.00 Daxad 11, 21, 23, ii 
.085 Diaper WTA. csAysaes 
.0675 115 
.075 E pce Oe ON-870 
0875 Igepal 
0825 Igepon T 73 
0825 : ey ere 
3.00 Indulins 
-00 Kreelons 
.50 Laurelton Oil 
75 Leonil ‘ A 
Lomar PW 
a ee CB 
me 8 8 | Rieasassenbesssas cane 
.09 Modicois 
10 Nekal BA-75 
50 BX-76 
2.50 Orzan A 
.50 Ss 
50 Pluronics 
A Polyfons 
2.25 Sorapon SF-78 
00 
Trenamine 
Triton R-100 
X-100, -102, 
Dispersions 
AgeRite Alba 
Powder, Resin D 
White 
-00 BE vac gentcseace vanes 
00 Black No. 25. 
~_ Nos. 2, 6 
*e pane 60%. 
= No, 308 Liquizine 
a5 Rayox 
Rotax 
7325 wo 
57 m.. 
20 ech Methyl 
ec G group 
i N group 
41 rer 
31 Zimates, Butyl. . 
50 Ethyl, Methvl.. 
if Zinc oxide 
Emulsions 
AgeRite Stalite 
.075 Borden Arcco A-25, : 
.08 R-26; FIOSO » + ieee 
09 555-40R 
620-32B. 
15 716-35... 
.30 1041-21.. 
.25 Habuco Resin Nos. 502, 
Rf) 515, 
20 03 
72 
Resin A-2 
0 
18 -210 
.45 Freeze-Stabilizer 322 
soe 12116C 
.70 Gelling Agent P-397 
.60 oe T-43 
15 MDE is 5. 26bisiscib-a0'e 4osb: ware 
55 33. 
53 SNES. sscates.estiaine saber 
90 NE a nversybssiae be ea noe 
1025 rr err. 
125 Micronex, colloidal lb 
125 Monsanto Blue 4685 WD... 
11 Green 4884 WD l 
ed 127 
OPD.101 


Picco Late +x Plasticizer A-12. Ib. 
= Latex 150, 190 


Bee ie ey 


MUrmnu 
” 

~—o_C™ 
AN ea 


Tergitol NPX. 0.0.0. 0+. 
TMN 


we 


~™~ 





—w 


Vulcanizing, C group. ae 


~_™ 


~~~ NS 





as ee a ea sh SG, 


-—— 


Peteviegl methyl ether..... Bb. $0.25 / $0.45 
Resin V b. 13 


Rodel | ee oe 











SANLOMETSE D.. «0c esevoesis lb, 44 / 
Bia visiesiecssie Savewisteversietele Seen a ae 
oil Seer lb. .1275 
Sequestrene AA............ lb. .905 / 
| Ee Sa ee emer 1b. 245 / 
- eS eee Ib. 585 / 
NC 5.56. 5:0 daintee ere mse lb. wae Of 
a, Se er ere lb. .80 / 
Ne ss asaliciowe-eseeren 1b. 50 / 
Rca bureawieeacec Pe car 
SERIO: oiesis sees waine Ib. 2 
CETUS, lb. 14 = / 
SUMMONS 5, ccc crewee nen 1b. .345 / 
WWRIHIE soa ceweslenevesetind lb 1.50 / 
Mold Lubricants 
BRD: oo cc aopenacens lb. 06 / 
A-C Polyethylene.......... td. 20 f 
BRIO COG cc conc veneae lb. 25 / 
PI as nc aesh een lb, oan ff 
Aquarex Compounds....... 1b, at of 
Carbowax 200, 300, 400... .1b. she 
1500 . eer re (aarecere <aon f 
MON <5 oc oloracettoiptwtatacerdeed san 
NUD. 6 we voie inves eihipin ers 90-0 ee A 
COMMER ao 35.55 viata 1b 3375/ 
Colite Concentrate........ gal, a0 | 
ose a), gal. 1.50 
DC Mold Release Fluid....lb. 3.14 / 
Compound 4, 7. 05.6000 i: Sis « 
| rer erer tee lb 1.59 / 
8,55, SSA, 35B, 36.3.5 lb 1.26 “7 
eee 3.44 / 
ena sbave sam ata ksh wei acces oie 1b. .82 
FT Wax 200. Pree rete. 1b. 265 / 
Meee odie t es 3 .295 / 
Glycerized Liquid Lubricant, 
concentrated........... gal. 61.25. / 
TWOOIB soe crivecincnicas Rrcrye .2875/ 
MRCOG TAP SI 66.6 viacinieesiece lb. 44 = / 
Disveteien tie hecatiateree lb. .145 / 
2 ire rer 1b. 128 / 
Sree ee lb. 285 / 
Lubrex. ea saneik pee cS) ae 
FOE re gal. 10.00 , 
EMISCOETIONG «0 ive. cosa weenie 1b. 41 
L-41 Diethyl Silicone Oil... .1b. 3.50 
BOO PAGO. oi ices se eeeen wld. one 
MIGRODOIO ON) 6.56.0. 6:5 0:0.0:c:008 5 .16 
BRONTERUWAE 6 5:5 50:90:06.0. 80< r ST 
REE EI on foie scalars dn8e:¥oe eer 3 046 / 
Plaskon 8406, 8407 b 20 6/ 
oie 5 Se ee 5 ae of 
BBD ioipeinnivnsvnsierwar ; .40 / 
RL eo. q .335 / 
Polygly: col : ee .29 / 
A-1, 2.25. f 
Rubber- - a corarotapiererieiaatn 94 / 
SM-33, -55, -61, -62 3 122 f 
Saf, Hawkeye. osccccccene 1.35. / 
WRSIEY |. 5 sos ou eoacetnae ASS / 
Sodium stearate........... 4 .40 
Stoner’s 700 series........ ;) eae 
800 series......... woke Lae 7 
Le ee a ye 
PU. gc Sp wnesnne -gal. 1.80 / 
Ucon 50-HB Series nee Os as 
EA ccs nea ewes 1b. 12 / 
MOINES in cscccueoneeen gal. 2.50 / 
Odorants 
lan ARKS 2,5 ois en ane —— ae f 
2:95: 7 
“75° / 
Sis 
6.75 
6.75 / 
. 4.00 
Neutroleum Gamma.......1b. 3.60 
Rubber Perfume #10. Saeaawiere lb. 2.60 
Vanillin, Monsanto......... lb. 3.00 / 
Plasticizers and Softeners 
SE ee ee 1b. .065 / 
— UOTE LO aegis 008050 1b. 40 / 
NERS eee RO cay 1b. .43 
6pY Lb. ae | 
— RO ee sin ates 025 
Bras baba, hie wie la aKees Ore lb 345 
Bo cert vate ale aterk oi eseer eee lb .40 
Aro eis PI9OD. 505 60e00-05 lb 0. f 
eS: eee 1b. .195 / 
Ss bo lb. ae of 
Processed oils........... lb. ans: 
aa aiclspcccusrsies on Ib. «415: / 
| RS OR ARP srs hs .0625/ 
Benzoflex 2-45 .26 / 
eer ian 6f 
Bondogen oe ff 
BRC 20.. ae 
Siena vanes os kan eene .025 / 
sc acceneonvas ee ween .0125/ 
ROR errs .019 / 
BRE 2. 6 <c.cie0 .0213/ 
BRS 700 02 / 
NEG ise 6 a eu ea soe F .03 
_ OO en rc .0475/ 
Bunarex Liquid .0425/ 
esins 065 / 
Bunmntel G,'S.00:66055:00608 i 40 / 
LO Saar er raceirrs- 1b. okao 7 
Butyl stearate, comml...... Ib. .255 
Binney & Smith......... 1b. 23 
FAMCOGRCY. «0. 0:0:0:0:0:0.s10:0:0 00-6 1b. By | 
RIOR n:5:0'0 68 055s oe0's 1b 2 / 
COBO FISHI10 o.oo :6:0:6:s:6's:0% 1b, 44 / 


RUBBER WORLD 
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SITUATIONS OPEN (Continued) ; MACHINERY & SUPPLIES FOR SALE 
PLANT MANAGER—MANUFACTURER LOCATED IN CENTRAL FOR SALE—1 apesngy 18 x 50"—2 ROLL MILL; 1—42 x 42°— 








Illinois area engaged in production of rubber parts. Requires services of man | 3-opening hydraulic press, 26” ram; 1 Farrel 16 x 48” 3-roll calender; 
who can manage small plant and supervise every aspect of production 1 National Erie 354” insulated wire extruder; also mixers, esses, 
rogram of small plant, including personnel, maintenance, purchasing, | vulcanizers, etc. CHEMICAL & P ROC ESS MAC HINE RY | OR P, 52 
production planning and control, Opportunity for growth in salary and Ninth Street, Brooklyn 15, N, Y. 


sponsibility. Address Box No. 2048, care of RusBeER Wor xD. Se ae ae es ee 
; ——— FOR SALE—RACINE HYDRAULIC “UNIT, EXCELLENT CON.- 


lition. 30-gal. capacity, 10 H.P. 220-volt motor, complete wit! 
SBSaRE Seek eae valve. 4-way hydraulic valves, and check valves. CENTRAL RUBBER 
. *, CO., Blaine & Jackson Sts., Belvidere, Illinois 


<7 wwvuracuans wawcsr \& { yeu. face atau 
INDUSTRIAL RUBBER GOODS seers 


To Your Specification 
An exceptionally fine high level opportunity 
with a long established major manufacturer 
of several product lines. 




























22 SHERMAN ST. ¢ WORCESTER, MASS. 


HOWE MACHINERY €0.. INC. 
30 GREGORY AVENUE PASSAIC, N. J. 


Designers and Builders of 


“V" BELT MANUFACTURING EQUIPMENT 


Must be an able administrator and have mini- 
mum 10 years similar manufacturing experi- 
ence at executive levels. Emphasis on leader- 
ship, production know-how and quality control. 


Cord Lateving, Expanding Mandrels, Automatic Cutting 
Shiving, Flipping and Roll Drive Wrepping Machines. 
ERGIMEERIAG FACILITIES FOR SPECIAL EQUIPMENT 


Call or write. 








Age 35-45 ME or ChE degree preferred 
RUBBER 
STARTING SALARY TO $25,000 HARDNESS 
Commensurate with ability & experience ORIGINAL SHORE 
AGENCY FEE PAID DUROMETER 
A-2 SCALE 


(A.S.T.M. D676) 
VARIOUS OTHER 
MODELS FOR TESTING 
THE ENTIRE RANGE 
TECHNICAL DATA 
ON REQUEST 


THE SHORE INSTRUMENT 
& MFG. CO. INC. 


90-35 VAN WYCK 
EXPRESSWAY 
JAMAICA 35, N.Y. 


Please moil duplicate resume in confidence or phone 
W. GAIL CAMP, President 


Executive 
19 West 44th St., 


A SERVICE New York 36, = J 


CORPORATION Murray Hill 2-4000 
















YY 


Established 1919 (Agency) 


Rccieamementttbess 
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BROCKTON | TOOL ’ COMPANY 


PEER foi ts ae 


Central Street ee a Oe eel ee ee Pe South Easton, Mass. 


THE FIRST STEP — A QUALITY MOULD 


NEW and REBUILT MACHINERY 














Since 1891 
L. ALBERT & SON 
Trenton, N. J., Akron, Ohio, Chicago, Ill., Los Angeles, Calif. 





GUARANTEED REBUILT MACHINERY 


IMMEDIATE ——— FROM STOCE 
MILLS, CALENDERS, TUBERS HYD. PRESSES, PUMPS, MIXERS 
VULCANIZERS, ACCUMULATORS CUTTING MACHINES, PULVERIZERS 


UNITED RUBBER MACHINERY EXCHANGE 
183-189 ORATON ST. CABLE “URME” NEWARK 4, N. J. 














March, 1957 965 














Rae ee 1b. 
ae ae Ib. 
Capryl alcohol, comml...... 1b. 
Binney & Smith......... lb. 
OT ara 1b. 
Corowa 60. os cccscccuss 1b, 
, ee eee lb. 
ere ones eae lb. 
2) ee” 
Circosol-2XH............ gal. 
Contogurns. i icawgnse eure Ib. 
eg eT eee 1b. 
DBM ‘aibutyt m-cresol ) 
men lb. 
DBP (dibutyl phthalate), 
Ree 1b. 
ee re Ib. 
| Ee PET Es 
NS 6dteice naw we wee Ib. 
re. lb. 
Naugatuck........c.000. 1d 
SPOOR» 0:5.00.04080000% 1b. 
28. eae 1b. 
Rubber Corp. of America. lb. 
Sherwin-Williams........ 1b. 
DBS (dibutylsebacate) 
eee b. 
| er ee Ib. 
MoOnOpled. ...0..0c050c0008 1b. 
eg ee re 1b. 
nine ish ice mines 0 SPs Ib. 
DPC  leaprs Iphthalate), 
Hateo SEs oe res 1b. 
EEO lb. 
DDA (didecy ladipate) 
Sa lb. 


Good-rite GP-236........1b. 
ae ididecylphthalate) 


Sek eat bee ind ated 1b. 
nee rite GP =266 0600508 lb. 
reer Ib 

Defoamer X-3......... 

DIBA Ieee 
i eae lb 
eg ee ree lb 
INL «0 :n'e-0.x-0.6' bo 0 one 
SPATE. 6. i: 0:0:6:9:6:0:0\0.0.0' lb 

DIDA een? 
Er lb 


~ race er rr T lb 
ee eee lb 
oS: Sees lb 
TS eee “% 
Diethylene glycol, comml, 
Oe a ee te 
DINONOE BIO coc cisicccscecs lb. 
DIOA (diisooctyladipate) 
SES lb. 
rate rer 1b. 
Oe re 1b. 


Rubber Corp. of America.|b. 
DIOP (diisooctylphthalate), ™ 


| EE NR IE IIE eae 
LO Serre 1b 
Le ee Ib 
Eastmar lb 
RR rn re. Ib 
Monsanto 1b, 
a Ib. 
ee Serre 1b. 
st) eae Ib. 
Rubber Corp. of America.Ib. 
Sherwin-Williams........ 1b. 
DIOS (diisooctylsebacate), 
REESE Ib. 


Rubber Corp. of America.Ib. 
DIOZ (diisooctylazelate) 


re 1b. 
Dipolymer Oil............ gal. 
Dispersing Oil No. 10. 1b, 


DNODP (di-n-octyl-n- decyl 
phthalate), Monsanto....1b. 
DOA (dioctyladipate), 


ET rr x b 
LO Ib 
EORMEMTIA 4 oo. seis cro an nents lb 
Good-rite GP-233.. lb 
LL Re er > 1b 
ee Ib. 
panmenck: Leb bunee-paunleraiere a 

ca, er error 


Rubber Corp. of America. 1b, 
DOP (dioctylphthalate), 


PN sb occ neon wens 
PIPE o.5:060:6:500%0505 9% 1b 
LS eee 1b 
Eastman asp talt 

Good-rite GP-261........ 1b 
POD. itch se pore ane 1b 
DENA 6550s pose 1b. 
eer 1b. 
Se STC 1b. 
PONVCIZES 162. o00es cviciae > 

6 aaa 
Rubber Corp. of America. ib 
Sherwin-Williams........ ib. 

DOS (dioctylsebacate), 

a, Ae 
Eastman sinaenre 
POD ci ikesknivasoanee 
Monoplex... be 
Naugatuck.. 
<i eee 





ib. 
Rubber Corp. of America. “4 
 * e. PE eae 
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Dutch Boy NL-A10 (DBP)..1d. 
-A2U (DOP), A30 wrtenicles - 
-AS4 





Dutres 6...... eee Fs 
Dymerex Resin....... apes 
Emulphor EL-719.........10. 
PMOL: 5 5d oh esos a oa bute lb, 
RMNGK: <o oeu ceabenennee aaatee 
Ethylene glycol, comml.... sath. 
Wyandotte........-+6. Ad. 
le: eee anaes 
ee sieesees 
BADD) .00ica 5004s ev0aeeeseee 
PP ca paneScscecureseon a 
| I er ee 


TOF, A-2 
— P- : 
P-6 





G. B. Asphaltic Flux gal, 
Naphthenic Neutrals... 7 


Process oil, light......... I 
Se Db. 
a *~\ -eeee eon ene ede 
W-100 D. ssesonescesn elle 

> Sy 

Harchemex..... See ease 1b 
2 Xe 4 
SOOO ia sasiencnsd Ib. 
‘eorsbeeekbecanne 1b. 
sinks Mienromrn ole. wtais's ee 
US | ees ers 
Ce Mi ccvas cour ennunt lb. 
LuginisresS ares owente 1b. 
Serco 1b. 
ee eee 1b. 





I tno eRe Ab eae Tek atee gal. 
NIE «55 isos ares Gib asco ee lb. 
~~ AS oe enee eee 1b. 





Natac OE ree “lb 





Neville CS er 1b. 
arr re b. 
No. 1-D heavy oil......... 
ODA Sie tienes 
RRR caclanseresis arava nee R 
Good-rite GP-23 1D. 
ODP ce i oR 
2 ee lb, 
Good-rite GP-265. — * 
OD cava neaccuway Saed 1b. 
Rubber Corp, of America.lb. 
Ohonee O01. oi civic cee ok 1b. 
Ar errr lb. 
Orthonitro aieneciannae 
comml.. siotepne eee lb. 
Monsanto. - 1b. 
eee «1b. 
Panaflex BN-1...........- 1b. 
Para Flux, regular........ gal, 
oe Sree, gal. 
BIOL wisires koa aeen eat gal. 
Pere ° 
tf a a re 1b, 
ear 1d. 
Paradene Resins........... 1b. 
nee lb, 
DEE circicetsecnwnee ene Ib. 
ee ery 1b. 
REE <. uc arete-htee asus ee 1b. 
PNsisisip 1S Soe 45.6550 Ib. 
OO wissin aos Waid oo '8%s orks lb. 
MC chicas on ebasescee re 1b. 
SS rrr rr 1b. 
7 SR ner eae = 1b. 
\ RE reer 1b, 
<u TCE CET Ib. 
ne A ee 1b. 
Bis onssannesiemestienne 1b. 
SS eer 1b. 
Pe Ss cicssesussavisca gal 


SO MR RR 


~~ See 


Sg a 


~—™ 


MS. TT Re TRS 





Picco Resins. .....0.esceee Ib. $0.135 
480 Oilproof Series....... lb, 18 
Aromatic Plasticizers..... = 
—s Resin D-165 (Y).. 

PES ssc otic woes wiersic 
CeeOD ss asec sces vcs neue b. 
S. 0. S.006 nee 

PICCOCIZETS 5 o.6, 6's <..6.5.<' lb 

Piccolastic Resins.........- lb. 

Piccolyte Resins..........+- lb. 

Piccopale Resins..........- lb. 

PICCOVEIC . sccccecceeess se lb. 

PICCOVON «60:56 0 55.008s 000% lb. 

a Ser eerie s: gal, 

PIRMONCAR c-o:5:5:6:0:sc00 sien ncene 

Pigmentaroll. ....:0.00cces lb, 

Pine Tar, Sunny South.....1b. 
Oil, Sunny South........ lb. 

Pitch, Burgundy, Sunny 
OUR oi-:scos wewenonen be e 

Plasticizers 
42 






PlastOgen.....csccscescovcs Ib. 
RIAAPODE «<<. 5 o/s o1ao ain a-o> vosenee 
Polycin 470........ islets 1b, 
POLVCIZETE) 6 c:0:6.0.¢ co nevened Ib. 
Ree ree 1b. 
Polymel ie fevirines ws ee 
C-128. « prasrare eile eoacaeene 
PETAC...... peenesae pore 
1B). oo (Resor lb. 
PT67 Light Pine Oil.......gal. 
101 Pine Tar Oil...... oats 
Pine vee sealer see eee 


Reogen 


Rosin Oil, Sunny Souk” . gal. 


a Mi ON Poa eae 1b. 
5 a GENS Ol ae NESE ROE 4 

ONG aso cesaineces tees 1b. 
Spann etary ICE 1b. 

toa Gy Stohaal weicate ane oR ae 1b. 
RSN ER oa inciiconieanee gal. 
Rubber Oil B-5......... nw = 
RMubSerOl. .. ccscsevvcvces db. 
Santicizer 1-H.........0- ‘ 3 
3 lk 





Binney : SMITE «50:50:65 Ib. 
Hardesty. ......--.00- Ib. 
C.P. “Binney & Smith... .1b. 
FIGraesty ... 5.000060 00% 1b. 

Pa sony , SRE aoe 
Softener #20........-.--+ gal 


Special Rubber Resin 100. ..1b. 


Staflex AX .ccccccsccccecss lb. 
ESI OS aa'voorete» eiainiatorese = ees Ib. 
Be TACs 6.4/0.4: 10010 4:0:859 gal, 
Synthol.. 1b. 
Thiokol TP-90B.........-- “4 
Tricresyl phosphate, comm. .1b. 
MC REIOR soc 6 -c:0:4,6.9'0'0's-sicarets Ih, 
Monsanto. 0.00 cessccers lb, 
Naugatuck. Sraiasd aulereaveietetera ~y 


Triphenyl poneene 





Commal....ceceorssees «1d. 
Monsanto....ccccesccces Ib. 
Turgum S... A 
— cen 1b. 
United ‘ . gal. 
X-1 Resinous Sly eect 1b. 
Reclaiming Oils 

po 8) Jee weeps 
sy GEO ccnicisweces ened 1b. 
nasisaciense verre ties 
BRT 3 Steed ashes ae 
Ricca ciosseoees vaane see 
Tiswivsteclegiereorns ash eu-ate «9 0bDs 
Sree caesar 
eS Teo 1b. 
BWH-1....... errr rrr rt . 1b. 
Dipolymer SSR ee gal, 
Dispersing Oil No. 10......1. 
Oe ee gal. 
Heavy Resin Oil........... lb 
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MACHINERY & SUPPLIES FOR SALE (Continued) 


FOR SALE: MARCO PROCESS, ALL STAINLESS STEEL, Con 
KACR Reactor, Kom-Bi-Nators, Ilomogenizer, Roto-Feed Mixers, 
Proportioners, etc. Stainless-steel double-arm sigma-blade Jacketed Mixers 
1. H. Day 5, 50, and 75 gal., also 200 gal. non-jacketed. Kux model 25 

tary pellet presses, 21 and 25 punch. (7) Vacuum Shelf Dryers, 55, 80, 


+75 sq. ft. PERRY EQUIPMENT CORP., 1424 N. 6th St., Phila. 22, Pa. 


sisting of: 





x12” FARREL MIXING MILL, NEW ’°29, W/ REDUCTION GEAR “ 

6x12” Experimental Mill & Calender Turner & Vaughn. Morgan & Wright Do you realize ee 

6” Dia. French-Type Vulcanizing Press. 2'¢” Allen Rapido Tuber w/ dble. 

eduction enclosed-type gear drive; new ‘36, in good condition. 50 T. W Scott Testers also make Testers for textiles and 
Stillman Transfer Molding Press, Fully auto. new ’44, 12” stroke, 12x18” 2 ; 

faten $2975. 50 T. WTBY. FARREL 4 post 30x16” table 20” stroke paper, in either woven or cordage form. Metals 


0 T ELMES 2-COLUMN PRESSES bench-type, brand new, never used; > . ° s . 
ew ‘44, uv-acting. $495 each. WRITE EVEREADY: Box 638, BRIDGE —ferrous and non-ferrous—in wire or strip. 


POR rT, CONN. EDison 4-9471-2. E. J. McCallum, Jr., President. REQUEST DATA. 
SCOTT TESTERS, INC. 


~ HARTIG 34%” EXTRUDER & OTHER SIZES. STOKES & KUX 21%”. 


dia. single-punch Preform Machines. Rubber mills from Lab. size to 84”. 

New & used Lab. 6” x 13”, 6” x 16”, and 8” x 16” Mills and Calenders, : 

Baker-Perkins & Day Heavy-Duty Jack. Mixers up to 150 gals. 800-ton 90 Blackstone St., Providence, R. |. 
*Trademark 


Hydraulic Press, multi-opening, 26” x 38” platens, 300-ton multi-opening 





10” x 40” platens. 200-ton 20” x 80” platens. 140-ton 36” x 36’ platens, 





Stokes 15-ton Fully \utom. 


2 


120-ton semi-automatic 18” x 22” platens. 


Molding Press. 150-ton 24” x 24” platens. 80-ton 18” x 18” platens. Large 

stock Hydr. Presses 12” x 12” to 48” x 48” platens. liydraulic Pumps & 

\ccumulitors. Rotary Cutters. Stokes Molding Presses. Single-Punch & STEEL CALENDER STOCK SHELLS 
Rotary Preform Machines. Banbury Mixers, Crushers, Churns, Bale Cutters, 
Gas Boilers, etc. SEND FOR SPECIAL BULLETIN. WE BUY YOUR 
SURPLUS MACHINERY. STEIN EQUIPMENT CO., 107-8th Street, 
Brooklyn, N. Y. STerling 8-1944. 


MACHINERY & SUPPLIES WANTED 





“WANTED: BARGAIN IN 2" TUBER ALSO 6” TUBER AND 30”, ; 
10", and 50” rubber mixing mills. HOUSTON RUBBER MACHINE CO,, | ALL STEEL, ALL WELDED CONSTRUCTION, with 
301 Jensen Drive, Houston 26, Texas. | forged steel hubs for 14%”, 14” 7 ae bars. 
Tee ae ae eg ee 4”, 5”, 6”, 8”, 10”, 12”, 15”, 20” and 24” diameters. 
WANTED: 100-TON HYDRAULIC. PRESS, RUBBER TYPE a ht Bs Bec€, ’ 
similar to a Birdsboro, EVEREADY: BOX 638 Bridgeport, Conn. EDison Any length. Also Special Trucks (Leaf Type) Racks, 
7 Tables and Jigs. 


+-9471-2, E. J. McCallum, Jr., President. 
| 


WANTED COMPLETE PLANTS FOR LIQUIDATION, ALSO Used in manufacturing rubber and plastic products. 
Banbury Mixers, Sigma-Blade Mixer, Rubber Mills & Calenders. PERRY 


eeialemantstlel CORP.., <7 N. 6th St., Phila. 22, Pa. THE W. F. GAMMETER COMPANY 


WANTED: PLANT OR MACHINERY INCL. RUBBER MILLS, 
Extruders, Grinders, Cutters, Hy- CADIZ, OHIO 


Calenders, Mixers, Banbury Mixers, 
CONSOLIDATED PROD 











lraulic Presses, Injection Molding Machines, 
UCTS: €O) INC., 64 Bloomfield Street, Hoboken, N. i BArclay 7-0600 

















| 





THE ALUMINUM FLAKE COMPANY 
AKRON 14, Ohio 
Manufacturers and distributors of 


ALUMINUM FLAKE 


A colloidal hydrated aluminum silicate FILLER FOR 


ANTIMON 


FOR 
RED RUBBER 





a 





SYNTHETIC AND NATURAL RUBBER. 


A. F. D. Filler ° ATTRACTIVE 
® NON-DETERIORATING 


RARE METAL PRODUCTS CO. 


For adhesives, with Polyamides 


NEW ENGLAND AGENTS:  H. A. SCHLOSSER & CO. 
401 Industrial Bank Bldg. 


WAREHOUSE STOCKS Providence 1, R. I. 


ATGLEN, PA. 














A Chronological Record of the Important 


“ANNALS OF RUBBER” Events in the History of Rubber 


a0c. per copy— 386 FOURTH AVENUE 
RUBBER WORLD NEW YORK 16, N. Y. 











AKRON RUBBER MACHINERY CO., INC. 
200 S. Forge St. AKRON 9, OHIO 


We are one of the foremost specialists in supplying used, pa pron and 
” ” new machinery for the Rubber and Plastic industries only. NEW—Laboratory “ARMACO” 
ARMACO mills, hydraulic presses, extruders, bale cutters, and vulcanizers. We are 
interested in purchasing your surplus machinery or complete plant. 


Phone HE 4-9141 
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FOSRORNY RUSHING METHODS 





2-minute-cleaning 
for tire molds 


ERE, tire molds are being cleaned and brought back to a 
lustrous finish . . . using Osborn power brushing. 

Previous methods were slow and costly . . . often removed the 
chrome and damaged the mold. With an Osborn Monitors Brush, 
the entire operation requires only 3 minutes . . . completely elim- 
inates damage to the mold. 

An Osborn Brushing Analysis, made right in your plant, can 
illustrate how power brushing today can improve many of your 
cleaning and finishing operations. Write The Osborn Manufacturing 
Company, Dept. M-9. 5401 Hamilton Avenue, Cleveland 14, Ohio. 


Write TODAY for 
the new 100-page 
Osborn Catalog 
210-C. 


BRUSHING METHODS e POWER, PAINT AND MAINTENANCE BRUSHES 
BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 
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LX-572 gal. $0.27, 

-759. . gal .1375 

tii. “809, “859. pap ee Sica gal a 7 

SAARI irre I gal. Xs aan, 

(nn ec gal 34 / 
No. 3186. . gal .28 
Picna GOSS. occ cc acne erect gal. a | ae | 

Re cre peniesens eee gal. sake i 
oS net ene as gal. wae of 

SS ic gal war of 

Peet Sse caer ai ienine ea ROP gal ioe. f 

CC) eR er: gal 286 / 
i 0 errs 1 .60 

101 Pine Ter Oil... lb 0427 / 

150 Pine Solvent........ al 44 
Reclaiming Oil $3186...... gal 328 64 

AS ee al as. +f 
4039-M AERO Re oe gal. .3275/ 
Ga ere ei gal, on of 
rrr ey 1b. .37 
BN a ok nerenhas oes lb 015 » 
X-1 Resinous Oil.......... Ib. 0225/ 
Reinforcers, Other Carbon Glock 
Angelo SHEHACB...5s.<0.54-005% 485 
Borden, Chem. Div. 

Arcco 978-42B..........10. 18 
1073-18B...... ia SED 135 
1294-36B.... eee is 115 
i 1) E72: ee 2 is. / 

RO sc cccsees aes wanses 1b. ee 

De mlccottantaienree s aieeis Ee 1b 025 / 

Dee Siac neces Rexey lb .0125/ 

RRR er re ae 1b. 019 / 
Bunarex Resins..........-. 1b. 065 / 
eens Ib. 68 / 
Capone || Cae ar ster ton 72.50 / 

er bcarean ee wry hae ton 75.00 / 
cane: SANs bee 1b. os 
Clays 

PO ane cence enveeas ton 14.00 

Aluminum Flake........to” 22.25 / 

POE rer ton 45 00 

Burgess Iceberg. ...ton 50.00 
TOCCAD Kinks ic scces ton 65.00 
Pigment #20.......... ton 35.00 

errr ee cre ton 37.00 / 

ee eS se acee ton 35 00 

ORONN c too i eae ton 14.00 

DIE. ic oi ve ckessa 5508 ton 14.00 

MP 5 oc crane eco ton 13.50 

hh Sear era a esos. ton 17.00 

Seer rr err ton 13.50 / 

Pigment No. 33 ton 37.00 

og dcwcs acne eae ton 14.00 

ROAERORIO.-oscois es 0ce.8 58 ssarers ton 14.00 / 

SURED. 5 ccicaihaaavenes ton 12.50 

i ton 50.00 

MUSK 5 oss oreiaceea eae ton 14.00 / 

WwW eg ae | Ree eres ton 14.00 / 

» EAR ROP ENT YS ton 13.50 / 
Charen Mision se kee eare ed 1b. «£275/ 
Cnmar Resins. «.....0000% 855 Ib. .065 / 
Darter Resin’. «50050600608 1b. 42 f 
DO SHIGA... ocrcasinnd enacts bb: 4.45 / 
Diatomaceous silica......- ton 32.00 / 
Good-rite Resin 50........ 1b. Be ea 

K Series Polymers....... lb. te Sf 
— Sig RSet tee e: lb. By bef 

ToS ioe eaten een —_ 

x 503., "en a er senen Seek Ib. 40 / 
renee rar lb. 55 

Se nreres Ib. .39 
Rrra ie eon 1b. .06 / 
Kerala ACEP. oc osoccccee ve 1b. 43 =/ 
OO, 6.6 5a. c0yy cee o.com ton 30.00 
Magnesium carbonate, 

NS Bra b. 105 / 
Marbon Resins...........- Ib. 39 = / 
Miultifes MM. ...000c0ecs ton 110.00 / 

GUDEE icic cs iiiceces ss OR SOOsOO ff 
Neville Resins 

\ SS AR ec 1b. 075 / 

SE Coes ahaccednee een 1b. 33 / 

MN Sante here pa ERS 1b. 2045 / 

PRRQUEOE. Scicccceneaes Ib. OT / 

ee 145 / 
Para Resins 2457, “OT18.. 0: 1b. 04 = / 
Parapol S-Polymers........ 1b. 244 
RICCO RESINS. 6c se ces es 1b sis. if 
| Piccolyte Resins. ......... 1b 2205 / 
| Piccoumaron Resins........ 1b ot / 
Ne OO Snr lb, 2145 / 
Pliolite NR types.......... Ib. 98 / 
ROOD sa. co noecaieneeaw 1b. 42 / 
2 SA cee. 1b 39 / 
Plio-Tuf G&5C Se rs 1b. 52 
Parveen «...6..cces002kOe S675 / 
SM Oats scan aaaeeegie ton 110.00 / 
Se re eer ton 120.00 / 
BER SID oi o5i.5. 0c sess Ib. Sof 
io ore 1b .0325/ 
Rubber Resin LM-4........ lb .28 / 
Ss eee ton 120.00 / 
MPRIO Sr os5 sacs p08 a0 a9 ton 55.00 / 
WORT E IR. ce sie odes sieaank ton 105.00 / 
BU ioc, sc wkiecersisiacee Gosia aoe ton 45.00 / 
PRRPRI ESS Sic wisi coast am ton 120.00 / 
Zine oxide, commercialt. . /b. v135 7 
Retarders 
Benzoic acid TBAO-2...... lb. 44 / 
“LOS RE ey lb si hf 
Good- Fite ViltTOl 6.6.6 os cers Ib 62. / 
rg. er Ib .1075/ 
metarder ASA. oo... 6:00:00 00: 1b. | 

SUae He Sines ito salee eee eke 1b. 62 / 

Bere ncnicasas Hiemeree 1b ar of 

‘SIREN SR Cee MEM eee 7 1b. .42 
OS rrr ae 1b. ¢ 6/ 
MERE 6 acho kvcst eipiote mee 1b. 1.14 


125. 
£75: 
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‘CONSULTANTS & ENGINEERS 








RUBBER TECHNOLOGY COURSES 


Advanced Diploma Courses in the Industrial Chemistry and Technology of 


a.) Rubber Gionufecturing. (b.) Latex Manufacturing. (c.) age Manu- 
facturing in residence and by correspondence. Consulting Servi Included. 
Write for details: 
GIDLEY RESEARCH Iai ee’ 
FAIRHAVEN, MASS. A. 








HALE & KULLGREN, INC. 
Specialists in Processes and Plants for Rubber and Plastics 
A Complete Engineering Service 
including: Economie Surveys; Process Design; 
Installation; Contracting and Operation. 
613 E. Tallmadge Ave., Akron 10, Ohio 





_ BUSINESS “OPPORTUNITIES — 





MANUFACTURING BUSINESS WANTED 


We are now manufacturing over $20,000,000 in various 
lines and wish to expand by acquisition of assets or stock 
of one or more industrial companies. In our negotiations 
the sellers’ problems and wishes will receive full considera- 
tion. Present personnel will normally be retained. 

Address all replies “confidentially” C. J. GALE, Sec., 
P. O. Box 1351, Church St. Station, New York 8, N. Y. 














THE JAMES F. MUMPER CO., ENGINEERS 
Complete engineering for Rubber & Plastics plants. Plant location, 
Production & Economie surveys. Equipment layout, Special equip- 
ment design, Buildings, material handling & service facilities. New 
plants, Additions, Alterations & Improvements. Procurement & 


Inspection service. J 
39 East Market Street Akron 8, Ohio 


To Your Specification 


K. B. C. INDUSTRIES, INC. NEW HAVEN, CONN. 


881 State Street Tel: State 7-5662 
Otto |. Lang, General Manager 














Where the Compounding and Engineering 
Problems of the Manufacturer may be solved. 











The Classified Ad Columns 
of RUBBER WORLD bring prompt 
results at low cost. 














oe RUBBER GOODS 
BLOWN — SOLID — SPONGE 
FROM NATURAL, RECLAIMED, AND SYNTHETIC RUBBER 


THE BARR RUBBER PRODUCTS CO. ““3aveK" 


Custom 
Mixing RUBE ER- PLAS FEES 


We do milling and compounding of all 
types—black or color—master batches 


All mixing done under careful 


supervision and laboratory control. 


Phone: Butler 9-0400 





Pequanoc Rubber C0. & GS 








MANUFACTURERS OF RECLAIMED RUBBER 
MAIN SALES OFFICE and FACTORY: BUTLER, N. J. 











RUBBER WORLD 


FOUNDED 1889 


386 FOURTH AVENUE 


TO HAVE YOUR COPY OF RUBBER WORLD 
ON YOUR DESK WHEN NEEDED 


FILL IN AND MAIL WITH YOUR REMITTANCE 





NEW YORK 16, N. Y. 


Subscription Postpaid 


United States $5.00 
Canada 6.00 | to RUBBER WORLD, beginning with the number. 
All Other Countries 7.00 

Name 


Single Copy, 50 Cents in U. S. 


60 Cents Elsewhere 


The World’s Rubber Progress 
Every Month 





Enclosed find S$ 


1957 


for which enter subscription 


Street 


City 
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Patent 
Pending 







SIZES 
Wn" yy," a” 1,4” 
rh" ? oS 






It’s new! It’s simple! It’s versatile! And for 
countless applications, Barco’s new Type C 
Rotary Joint will give you the best operating 
records you’ve ever had. 


FOR ALL SERVICES—One basic style of ree 9 Qui 
volving joint for single flow or syphon flow OIL 


... one basic seal for steam, air, water, oil, 
gas —or alternating hot and cold! For tem- AIR or GAS 
peratures to 450°F. Special to 500°F. 


NO LUBRICATION NEEDED — Bearings 
and seal self-lubricating. Seal self-adjusting 
for wear. Long life without repairs or 
maintenance. 


LOW TORQUE — Low starting and running 
torque*. Saves power. Suitable for any or- 
dinary speed. To 200 psi, steam, or 400 psi, 
hydraulic. 


COMPACT, SIMPLE — Malleable iron body; 


heat treated steel shaft; R.H. or L.H. thread. — senp For 
Eight sizes, 4%” to 3”. NEW CATALOG 310 TODAY. 


*Typical example: 12 in. lbs. starting torque for 1" Type C on 
100 psi water. Rotating torque, same. 


FOUNDED 1908 BARCO MANUFACTURING CO. 


510D Hough Street 4 Barrington, Illinois 











The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


& 
r In Canada: The Holden Co., Ltd., Montreal 


ww 
Bacnen BY EXPE 





-, 
40, 
vcr. 
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Solvents 

















| Bondogen. . corel. $0.55 / $0.00 
Butyrolactone Deen 1b. 60 / 65 
eco I 5 eee laste ee on ff 43 
SPN <inea a ice rey hea sake Rial gal. 42 f -48 
| Dichloro Pentanes......... 1b. .04 / .07 
| Dipentene DD, Sunny 
BOOED: cnbeca ca vowel gal. 40 / 62 
| Ethylene dichloride, comml../b. 09 / .1225 
| Hi-Flash 2-50-W.......... gal. 41 
eee gal, .39 
} = Soe rt gal. cay o£ saa 
RC Ree .gal, 6 / Re 
| Methyl-2-pyrrolidone. 1b. sof .80 
Neville Nos, 100, 104. gal, oe f .60 
— Veen . gal. seg 46 
Nevsolv H. 200... . gal, 19 / .29 
sete | ee gal. sak of .34 
PREETI I ocean 6 <n 0.0 00146 gal. 40 / 62 
| Picco Hi-Solv Solvents. . . .gal. 16. / .48 
| Pine Oil DD, Sunny South.. /d. .1225/ .1425 
| PT 150 Pine Solvent...... gal. 44 
| Skellysolve-B....... gal. = 17 
EAT ee gal, .148 
WR EN Sie meee sicerwan ce gal. .139 
-C Ak sd sa! Leconte ok ee 162 
Stauffer Carbon Disulphide. /d. 0525/ .085 
TORACHIO‘ING, .<:0:65:6.65:0 0:0 lb. 0825/ 475 
Synthetic Rubber Monomers 
Dow Styrene N99, H99..... 1b. .205 
ciremnenivouls suse ee 1b. oat 
Vinyltoluene............ 1b. oat 
PASCO NE 60's sibieeere0 e588 bb, 3.50 / 5.00 
: 1 11 ae ene era lb. 1.90 / 3.40 
Ren attere tio Oe woke exenane se lb. 00 ff 2265 
i | SR renee wees 1b. 95 / 2.50 
= Se An aacen en 1b. 1.00 / .2.55 
Monomer MG-1........... wv 2:00 / 1.25 
PO ORO TES orks cise Sotacececsa lb. 1.05 
NERS ee careers 1b. .85 
PATEL ORD 6. 6.0.5: orcas 0800 lb. .54 
Rohm & Haas ethy!] acrylate./b. 34 / 36 
Glacial methacrylic acid. .1b. 45 / 47 
Methyl! acrylate 7 aa .39 
Methacrylate.. cae f 31 
Synthetic Rubber Shortstops 
POTRI isc, oi5) cava Wiarsracw ee ocak ROS gan Ff 88 
Meresntat 174. 6:0.6650%5000% 1b. ae if .50 
Shortetop 204... 00s00s< lb. a) oat 
re eT Cee Te 1b. mnt <53 
rer errs lb. 825 / 845 
NERO Sb: 6500" o's: a'si0'e-0 Care 1b. 53 
| SOC MER OCC: db. 41 
Tackifiers 
MEINOU: cicionecassomecns 1b. -065 / .07 
BATION 0896's sssaencvws end 1d. 0275/ .0375 
Borden, Arcco 
A2%, A26, 716-30... 05.4: 1b. 18 = 6/ i? 
CO eer lb. .185 / .205 
CL SER ie SARE ec a lb . ont 
rrr 1b eae 18 
SOT er 1b. .165 / .175 
Oe errr 1d. .0213/ .0351 
Bunarex Resins............ lb .065 / «4225 
CE Ps kc kcrasnnees 1b. 16 / 24 
Be er 1b. .0875/ Al 
eer Ib. .065 / «Ad 
Galet W100... 2. «0020020 1b. .155./ one 
ae eer ee 1b. .1525/ . 1625 
POO DON TO 0 y:06:0-6000eee gal. es f/f 81 
POM e: cra vile: e:0-e-a'ece ww ea gal. ao 7 .86 
LO AR Re ror ae gal, os /{ 1.05 
RIMS sols are (ore scans Scares cae’ gal. 1.00 / a2) 
oe sere gal. 40 / .56 
= a ee Gp heared gal. 45 / 61 
Se gal. wa £ By 
Kenflex resins............. 1b. As / oan 
ROPE said. vis ova love's be-eles 90 / 1.10 
PEMERO cai gn scarves e sobs Ib. aa / of3 
Nevindene. «she wa 2 -18 
Picco Resins..... 1b. is / .185 
Piccolastic Resins. 1b. .1855/ 34 
Piccolyte Resins. . . AB. .185 / «25 
Piccopale Resins...... eS .089 / 13 
Piccoumaron Resins........ 1b. oT fF .185 
ERRNO ins ova naiaiese slo 1b. ae af saa 
| Roelflex 1118A............ 1b. .39 
Synthetic 100.....5:<s00000% 1b. 41 
on SPS Ape eam, 1b. jar 2 .2625 
United. y athietne a ae gal oy / 1.20 
Vuleanizing Agents 
Dihenzo G-M-F........... lb, 2.60 
| GMEP #013. F197. 06. 56 lb .90 
HMDA-Carbamate........ lbh 4.50 f/ 4.90 
oS ee 1b. .39 
Litharge (See Accelerator-Activators, Inorganic) 
Magnesium oxide.......... 1b. .2525/ 38 
| Merck, Light Calcined. . .1b. 2525/ 26 
} Extra Light Calcined...lb. .2925/ .30 
Red Lead (See Accelerator-Activators, Inorganic) 
ea lb. 1.50 
Sulfur flour, comml....100lbs. 2.55 / 3.30 
PTO ein da'sinoarsiee-e8 100 lbs. 2.40 / 7.75 
IES ako s 0:50 oes oes ek lb. 195) 7 23 
Insoluble 60............. i mo 155 
Rubbermakers...... 100 dbs 2.65 / 4.55 
SONNE 50 G5-06e nian kvl 1b .0265/ 054 
i eee en 2.50 
1 rrr 0 / .60 
LL See ae. lb. 15.50 
WRONG) 2 vic.kecowese ser 1b .47 / — 
9 


organic) 


; 1b. ee A ‘i 
White lead silicate (See Accelerator-Activators, In- 
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Adamson United Co. 


CLASSIFIED ADVERTISEMENTS 
Cleveland Liner & Mfg. Co., The 


Columbia Carbon Co. 





Aetna-Standard Engineering Co. 808 
Akron Rubber Machinery Co., Inc., The 967 
Albert, b., & Son ..... 965 
Alco Oil & Chemical ee = 
Allis-Chalmers 7 856, 857 
Aluminum Flake Co. , 967 
American Cyanamid Co., Rubber 

Chemicals Dept. .... 955 
American Synthetic Rubber Corp. 931 
American Zinc Sales Co. _ 
Ames, B. C., Co. = 

B 
Barco Manufacturing Co. 970 
Barr Rubber Products Co., The 969 
Black Rock Mfg. Co. 947 
Bolling, Stewart, & Co., Inc. _ 
Borden Co., The, Chemical Division . _ 
Brockton Tool Co. .. nk 
Brooklyn Color Works, Inc. - 
Burgess Pigment Co. 820 
3 
Cabot, Godfrey L., Inc. Back Cover 
Carbide & Carbon Chemicals Co., 

A Division of Union Carbide & 

Carbon Corp. 854 
Carey, Philip, Pig. ‘Co, The — 
Carter Bell Mfg. Co., The 852 
Cary Chemicals, Inc, 826 
Celanese Corp. of America — 
Claremont Waste Mfg. Co. 951 


963, 965, 967, 969 


Third Cover 


Columbia-Southern Chemical Corp. 


94 
Insert 901, an 


Mapico Color Unit 36 
CONSULTANTS & ENGINEERS 969 
Continental Carbon Co. 935 
Continental Machinery Co., Inc. _ 
Copolymer Rubber & Chemica! Corp. 831 

D 
Darlington Chemicals, Inc. 949 
Dayton Rubber Co., The 949 
Diamond Alkali Co. 804 
Dow Chemical Co., The 961 
Dow Corning Corp. 940 
DPR, Incorporated A Subsidiary 

of H. V. Hardman Co. oun ee 

du Pont de Nemours, E. ‘a & Co. 
Second Cover 
Durez Plastics Division 
Hooker Electrochemical Co. 816 
E 
Eagle-Picher Co., The 947 
Enjay Co., e 927 
Erie Engine & Mfg. Co. 836 
Erie Foundry Co. — 
Esso Research & Engineering Co. 963 
Executive Service Corp. 965 
F 
Falls Engineering & Machine Co., The 828, 829 
Farrel-Birmingham Co., Inc. : 86! 
Ferry Machine os ‘ — 
Flexo Supply Co. : —_ 
French Oil Mill “hy. RG Co., The _ 
G 
Gale, C. J. .... ORC eee 969 
Gammeter, Wik Co, The... .sc.cs ss sce SOF 
General Latex & Chemical CO. ..«. 840 
General Magnesite & Magnesia Co. . _ 
General Tire & Rubber Co., The 

(Chemical Division) ................ 862, 863 
Se Errore ere — 
Gidley Research Institute 969 


to advertisers for its correctness. 


Glidden Co., The (Chemicals, 

Pigments, Metals Division) 835 
Goodrich, B. F., Chemical Co. 805 
Goodrich-Gulf Chemicals, Inc. 855 


Goodyear Tire & Rubber Co., Inc., The 
(Chemical Division) 809, 811, 813, 933 


H 
Hale & Kullgren, Inc. 808, 969 
Hall, C. P., Co., The 806 
Hanchett Manufacturing Co. 840 


Harchem Division, Wallace & Tiernan, Inc. 814 


Harwick Standard Chemical Co. . 833 
Hercules Powder Co. — 
Hoqgson & Pettis Mfg. Co., The . 852 
Holliston Mills, Inc., The .. 848 
Holmes, Stanley H., Co. 2. 945 
Howe Machinery Co., Inc. . 965 
Huber, J. M., Corp. .. 864 
| 
Iddon Brothers, Ltd. ee 
Independent Die & Supply Co. . 945 
Industrial Ovens, Inc. ae 
Institution of the Rubber Industry ae 


J 


Jefferson Chemical Co., Inc. — 
Johnson Corp., The — 


K 


K. B. C. Industries, Inc. cent 
Kellogg, M. W., Co., The oo 
Kingsbacher-Murphy Co. ‘ot 
Koppers Co., Inc. (Chemica! Division) _— 


Lambert, E. P., Co. = 
Liquid Carbonic Corp. 937 


M 


Mapico Color Unit, Columbian Carbon Co. 836 
Marbon Chemical, Division o 

Borg-Warner Corp. 812 
McNeil Machine & Engineering Co. 


The 
Insert 919-922 
Merck & Co., Inc. 


Marine Magnesium Division . 854 
Monsanto Chemical Co. . 839 
Morris, T. W., Trimming Machines .. 848 
Muehlstein, H., & Co., Inc. 815 
Mumper, James F., Co., The .. 969 

N 
National Aniline Division, Allied 

Chemical & Dye Corp. . 851 
National Rubber Machinery Co. .......... 929 
National Standard Co. . 810 
Naugatuck Chemical Division 

of U. S. Rubber Co. 807, 959 
Neville Chemical Co. .. 825 
New Jersey Zinc Co., The . 817 
Nopco Chemical Co. . 818 

oO 
Oakite Products, Inc. ‘ . Hl 
Osborn Manufacturing Co., The 968 
P 
Pacific Transducer Corp. ................ 946 


Pennsylvania Industrial | Chania ‘Corp. 
Pequanoc Rubber Co. , 
Phillips Chemical Co. 


824, 969 
Insert 859, 860 
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Polychemical Division, West Virginia 
Pulp & Paper Co. 2 — 
Polymer Corp., Ltd. ‘ - 


R 
Rand Rubber Co - 
Rare Metal Products Co 967 
Rhodia, Inc. ~ 
Richardson, Sid, Carbon Co. 972 
Royle, John, & Sons 834 
Rubber Corp. of America 950 


Rubber Regenerating Co., Ltd., The . _ 


S 
A” UT 5 ee a Se = 
Sargent's, C. G., Sons Corp. 838 
Schlosser, H. A., & Co. 967 
Scott Testers, Inc. 967 


Scoville Manufacturing Co. - 
‘Sharples’ brand Chemicals, 

Pennsylvania Salt Mfg. Co. 939 
Shaw, Francis, & Co., Ltd. 832 


Shell Chemical Corp., Synthetic 

Rubber Sales Division 3, 837 
Shell Oil Co. 845 
Sherman Rubber Machinery, Co. 965 
Shore Instrument & Manufacturing 

Co., Inc., The - 965 
Siempelkamp, G., & Co. 847 
Silicones Division, Union Carbide & 

Carbon Corp. 849 
South Texas Tire Test Fleet, Inc. 948 
Southeastern Clay Co. 952 
Southern Clays, Inc. _ 
Spadone Machine Co., Inc. 850 
Stamford Rubber Supply Co., The 834 
Sun Oil Co. 924, 925 

T 
Taylor Instrument Cos. 84) 
Taylor, Stiles & Co. _— 
Thiokol Chemical Corp. 842, 843 
Thomaston Mills 953 
Timken Roller Bearing Co., The 823 
Titanium Pigment Corp. 858 
Torrington eo, The , 853 
Turner Halsey Co. 846 
U 

Union Carbide & Carbon Corp., 

Carbide & Carbon Chemicals Co. 854 


Union Carbide & Carbon Corp., 

Silicones Division 849 
United Carbon Co., Inc. Insert 821, 822 
United Engineering & Foundry Co. — 


United Rubber Machinery Exchange 965 

U.S. Rubber Reclaiming Co., Inc. _ 

Universal Oil Products Co. 819 
Vv 

Vanderbilt, R. T., Co., Inc. ... 866 

Velsicol Chemical Corp. : _ 
Ww 

Wade, L. C., Co., Inc. Or — 

Wellington Sears Co. sachecawi ee 

Wellman Co. ie laa 

Westinghouse Electric Corp., 

Sturtevant Division nie dunia 
Whiten, J. d., Premmats Ga. 2... ccccccscces — 
Whittaker, Clark & Daniels, Inc. Sie — 
Wiese. ©. &. @ Cae, Wes oi cicicccccc 838 
Withes CRemNCal Ce... oo osc kcicecccccnses 935 
Woloch, George, Co., Inc. ...........0. - 
Wood, R. D. Co. acKkie SckaaeT 
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--- NELGY Going ro waste 


TEXAS. 


CHANNEL BLACKS 
® 


Scorched stock is energy, effort and profits gone to 
waste. Use TEXAS CHANNEL BLACKS to lower your 
material processing costs without reducing the quality 
of your finished product. 


Numerous tests and actual performance prove that the 
economical way to retard scorch in fast curing furnace 
black stocks is to blend them with TEXAS “’E” or 
TEXAS ““M” CHANNEL BLACKS. These blends also 
improve tensile, elongation, tear and heat build-up so 
that better all-around product performance is obtained. 
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FORT WORTH, TEXAS 
GENERAL SALES OFFICES 
EVANS SAVINGS AND LOAN BUILDING 
AKRON 8, OHIO 
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CLIMCO LINERS— 


to Preserve and Protect Gum Rubber Sheets 


Gum rubber sheets are being rolled into durable, 
clean liners from the calender. Climco Processed 
Liners preserve sheet stock; exclude air, moisture, 
sunlight, maintain tackiness; protect your stock 
from oxidation, mould, bloom, lint and ravelings. 
Climco Processed Liners have been used for 31 


years to speed production because they: 


Insure better separation 
Save power 
Eliminate production headaches 


Reduce stock losses 


Give greater latitide in compounding 


Offer longer liner life 
TRY THEM IN YOUR PLANT 


THE CLEVELAND LINER & MFG. CO. 
5508 Maurice Ave. ¢ Cleveland 27, Ohio 
GET THE FULL STORY ON | ae 
CLIMCO PROCESSING 

Illustrated booklet tells about Climco Liners; 
and Linerette separating paper. Tells how | 


to get better service from liners. Write for j 





your copy now. 


PROCESSED LINERS 


FOR FASTER, BETTER PRODUCTION AT LOWER COST 














Same no.lbs. New Sterling’ MT 
takes 272% less space 


~ STERUNG . MT 


ee" 
STERUNG .MT 


mer 
TERMENG -MT 


New Sterling MT 


£ 


New Sierling MT is free-flowing, looks 
and acts almost like regularly pelleted black, 
costs no more than regular MT, yet its 

1407 


25-30°0 higher density results in 2714% 
storage savings... 


@ 00 lbs. of regular MT take 1.35 cu. ft.of space 


e 50 lbs. of new MT take only! 0.98) cu. ft.of space 





. 4 ‘4 & <] 
STERLING. wr "4 sree ee? STERLING WT 


ake 


STERUNG WT 


mete 


STERLING WT ¢ STPRLING .MT STERLING MT 


REGULAR STERLING MT 


Plus these other savings features: 


New MT 
Flows more quickly and easily from the bag 


Incorporates faster into the batch 
Offers improved mixing characteristics with 
unchanged vulcanizate properties 

Results in 

Easier handling 

Quicker weighing 

Better unit loads 

Cleaner, more economical plant working conditior 

Direct storage savings of 2714% 


Why not specify New Sterling MT on your next Cabot order? 


Free samples and technical information from your nearest Cabot office or GODFREY L. CABOT, INC. CABOT 
. ss 


77 FRANKLIN STREET, BOSTON 10, MASSACHUSETTS 


> 











